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ABSTRACT 
Predictors of Outcome of Surgery 
for Carpal Tunnel Syndrome 
by 
Clayton T. Manning, Master of Science 
Utah State University, 2004 
Major Professor: M. Scott DeBerard, Ph.D. 
Department: Psychology 
Wrist surgery is a common method for treating carpal tunnel syndrome (CTS) 
although few studies have examined patient outcomes or predictive correlates of such 
lll 
procedures. The objectives of this study were to characterize Utah workers who received 
surgery for CTS in terms of relevant presurgical and outcome variables and to identify 
presurgical correlates of patient outcomes. Participants were 75 Utah workers' 
compensation patients who underwent surgery for CTS from 1999-2002 and were at least 
6 months postsurgery at time of follow-up. A retrospective cohort design was utilized 
consisting of a review of presurgical medical records and a postsurgical telephone survey. 
Presurgical variables included: gender, age, history of depression, and litigation status. 
Correlational analyses revealed that age and lawyer involvement were consistent 
significant predictors of poorer outcomes. The importance of conceptualizing CTS 
surgery patient outcomes from a biopsychosocial perspective is discussed. 
(114 pages) 
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CHAPTER I 
INTRODUCTION 
Carpal tunnel syndrome (CTS) is the most common form of peripheral nerve 
entrapment in the extremities (Duncan, Sullivan, & Lomas, 1999; Mathis, 1996) and is 
the most frequent cause of pain in the wrist and hand (Mathis). It is estimated that direct 
medical costs for CTS exceed $1 billion per year (Franzblau & Werner, 1999). Further, 
costs of CTS for both medical expenses and lost productivity are estimated to be 
approximately $20 billion per year (Seradge, Parker , Baer, Mayfield, & Schall, 2002). 
Carpal tunnel syndrome has an estimated overall annual prevalence rate of 2.1 % in the 
general population and ranges from 1-10% in certain high-risk occupations (Atroshi et 
al., 1999; Franzblau & Werner; Katz, Keller et al., 1998). Katz et al. (1997) also reported 
that CTS has a prevalence of approximately 6% in jobs with high physical demands. The 
estimated annual incidence rate of CTS ranges from 0.1-1.5% in the general population 
(Katz, Lew et al., 1998) , and is as high as 14.8% in certain high-risk occupations 
(Seradge et al.). 
Carpal tunnel syndrome is one of the most common occupational injuries (Al-
Qattan, Bowen, & Manktelow, 1994; Butler & Liao, 2002; Kulick, Gordillo, Javidi, 
Kilgote, & Newmeyer, 1986; Rossignol, Stock, Patry , & Armstrong, 1997; Tanaka , Wild , 
Cameron, & Freund, 1997) and accounts for approximately 14% of work-associated 
upper extremity disorders in industry (Katz et al., 1997). Seradge et al. (2002) reported 
that CTS afflicts nearly 2 million workers in the United States each year and is a major 
cause oflost workdays with 61 % of working individuals with CTS missing work as a 
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result of their CTS (Work Loss Data Institute, 2001). The U.S. Center for Disease 
Control and Prevention reports approximately 4 7% of patients recovering from surgery 
for CTS are workers' compensation patients (Seradge et al.). Workers' compensation 
patients also reportedly have worse outcomes following carpal tunnel release than non-
workers' compensation patients (Katz, Lew et al., 1998). Seradge et al. reported that 21 % 
of workers fail to return to work within six months of CTS surgery . These patients put an 
excessive burden on compensation systems in terms of medical and compensation costs. 
Given the impact CTS has on work productivity and compensation and healthcare costs, 
it is critical that adequate treatment methods for CTS be identified and evaluated. 
Carpal tunnel syndrome is one of many cumulative trauma disorders, such as 
trigger finger (flexion of finger or thumb tendons toward palm of hand), thoracic outlet 
syndrome, and lateral epicondylitis (tennis elbow; Cumulative Trauma , 2003). 
Conservative treatment approaches for CTS include: anti-inflammatory oral medication, 
wrist splints, diuretics, injection of coticosteroids, and modifications of activities 
(Seradge et al.; A Patients Guide, 1999 ; Mathis , 1996). Success rates for these 
conservative treatments are from 18-34% (Seradge et al.). Most conservative treatments 
for CTS appear to lessen the pain and numbness for a short time, but usually do not 
permanently relieve the pain and numbness of CTS (Mathis; Weiss, Sachar, & Gendreau, 
1994). Therefore, surgical treatment for CTS is common and appears to produce better 
results than conservative treatment. 
Franzblau and Werner (1999) reported surgery for CTS is the most common 
surgical procedure performed on the hand, with approximately 358,000 carpal tunnel 
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release surgeries performed annually in the US (Seradge et al.). Surgery for CTS has 
mainly taken two forms: open-carpal tunnel release (OCTR) and endoscopic carpal 
tunnel release (ECTR). Both forms of surgery have produced good results (significant 
symptom relief) in a majority of patients (Fehringer , Tiedeman, Dobler, & McCarthy, 
2002 ; Jacobson & Rahme , 1996; Terrono & Millender , 1996; Trumble , Gilbert , & 
McCallister , 2001 ). Research suggests that surgery for CTS is typically successful with 
an average 85% of patients experiencing good outcomes (Adams , Franklin , & Barnhart , 
1994; Bessette et al. , 1997 ; Jacobson & Rahme; Katz , Gelberman, Wright , Lew , & Liang , 
1994; Skoff & Sklar , 1994). However , 10-20% of patients have poor outcomes (little 
impro vement in symptoms , no change, or worsening symptoms) following CTS surgery. 
Furthermore , worker's compensation patients appear to have worse outcome s following 
surgery for CTS than privat e pay patients (Glowacki , Breen , Sachar , & Weiss , 1996 ; 
Higgs , Edwards , Martin , & Weeks , 1995; Katz et al. , 1997 ; Katz , Keller et al. , 1998). 
Many risk factor s and correlates have been studied in relation to CTS onset. These 
risk factors include occupational factors (Kulick et al. , 1986 ; Tanaka et al. , 1997) such as: 
job satisfaction (Butler & Liao , 2002 ; Novak , Mackinnon , & Stuebe , 2002) , job control 
(Bongers, de Winter , Kompier , & Hildebrandt , 1993) , vibration (Rosenbaum & Ochoa , 
2002) , repetitive motion and strain (Silverstein , Fine , & Armstrong , 1987); biological 
factors such as: obesity (Nathan , Keniston , Myers , & Meadows, 1992 ; Novak et al. , 
2002; Stallings , Kasdan , Soergel , & Corwin , 1997; Work Loss Data Institute , 2001), 
diabetes (Bekkelund , Pierre-Jerome , Torbergsen , & lngebrigtsen , 2001; Cseuz , Thomas , 
Lambert, Love, & Lipscomb, 1966; Karpitskaya , Novak , & Mackinnon , 2002; 
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Kouyoumdjian, Zanetta , & Morita, 2002;) , arthritis (Shinoda et al., 2001; Solomon , Katz, 
Bohn, Mogun, & Avom, 1999; Tountas, MacDonald, Meyerhoff, & Bihrle, 1983), age 
(Butler & Liao, 2002; Kulick et al., 1986), and gender (Adams et al., 1994; Cheadle et al., 
1994; Tanaka et al., 1997; Weiss et al., 1994); and other psychosocial factors such as: 
stress (Bernard, Sauter, Fine, Petersen, & Hales , 1994; Bongers et al.), psychopathology 
(Bonzani, Millender, Keelan, & Mongieri, 1997; Crossman, Gilbert, Travlos, Craig, & 
Eisen, 2001; Feverstein et al., 1999), and alcoholism (Katz et al., 1997). The presence of 
these factors appears to influence the likelihood of developing CTS. Some research 
seems to stress that CTS cannot entirely be predicted by occupational factors such as 
repetitive hand motion and vibration (Bonzani et al., 1997; Cosgrove, Chase, Mast, & 
Reeves, 2002; Nathan et al.; Roquelaure, Mariel, Dano, Fanello, & Penneau-Fontbonne , 
2001; Work Loss Data Institute). Therefore, other aspects of an individual's life may 
impact the risk of developing CTS ( e.g., biological , emotional, and social). It is also 
plausible that such onset risk factors may be related to outcomes following surgery for 
CTS. This assertion is partially supported via a sizable published literature showing that 
psychosocial factors are important modifiers of surgery outcomes ( e.g., Bocchieri, 
Meana, & Fisher , 2002 ; DeBerard, Masters, Colledge , Schleusener, & Schlegel , 2002; 
Franklin, Haug , Heyer , McKeefrey , & Picciano , 1994; Gatchel & Bell , 2000; Hsu, 
Benotti , & Dwyer, 1998; Polatin et al., 1988; Stephens, Druley, & Zautra, 2002). For 
these reasons , it appears important to identify predictors of CTS surgical patient 
outcomes. Identifying predictors of CTS surgery outcomes may help to identify patients 
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who may be at risk for poor surgery outcomes. If such high-risk patients can be identified 
prior to surgery, then it may be possible to provide interventions to enhance outcomes. 
Few studies have investigated correlates associated with the outcome of surgery 
for CTS (Bland , 2001; Glowacki et al., 1996; Katz et al., 2001 ). Bland found older age 
and female gender were correlates of poor outcomes of surgery. Katz et al. reported poor 
outcomes of surgery were related to alcohol use and litigation. However, little research 
has investigated predictors of outcome of surgery for CTS, particularly among 
compensation patients 
In summary, there is an important need to identify patients at high risk for poor 
CTS surgery outcomes. Given the significant prevalence , costs, and potential for negative 
medical and disability outcomes inherent with surgery for CTS, it is critical that only the 
most appropriate patients are selected for carpal tunnel release. A retrospective-cohort 
design was used in the present study to assess both presurgical patient variables and 
postsurgery outcomes in an effort to identify presurgical prognostic factors in patients 
undergoing surgery for CTS. The primary purpose of the present study was to determine 
some of the presurgical patient variables ( e.g., demographic, physical/surgical/health, and 
disability /work) that predict CTS surgery outcomes . A secondary purpose of this study 
was to characterize the rates of satisfactory clinical outcomes associated with CTS 
surgery in terms of functional ( e.g., return to work, pain reduction, medication usage) and 
psychosocial (e.g. , patient satisfaction and psychological status) variables. This 
information will be important for surgeons when deciding appropriate treatment 
approaches for patients, and will also be useful for patients when considering acceptable 
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risks and likely outcomes for surgery . Further , surgical risk models can be created to help 
facilitate decisions regarding surgical treatment for high-risk patients. 
CHAPTER II 
REVIEW OF LITERATURE 
The following review of literature has been organized into five major sections. 
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The first section gives a general overview of CTS. The next section reviews the relatively 
small amount of research regarding predictors of surgical outcomes for CTS. The third 
section reviews the research concerning risk factors/correlates of CTS onset and has been 
included in order to facilitate the selection of potential predictors for the present study. 
Each risk factor/correlate will be evaluated in terms of its utility in predicting CTS 
surgica l outcomes and/or CTS onset. Finally, the last section gives a brief description of 
the treatment methods used for CTS. 
Description of Carpal Tunnel Syndrome 
Paget first described carpal tunnel syndrome in 1854 (Bury, Akelman, & Weiss, 
1995). Today, it is the most commonly diagnosed peripheral neuropathy (Huracek, 
Heising, Wanner , & Troeger, 2001; Jarvik & Yuen, 2001). Carpal tunnel syndrome is a 
disease of the wrist caused by the compression of the median nerve within the carpal 
tunnel. Carpal tunnel syndrome is characterized primarily by numbness in the thumb , 
index, and middle and fingers (What is Carpal Tunnel Syndrome, 1998). Other symptoms 
include thenar atrophy (wasting of the palm or chronic entrapment of the median nerve in 
the carpal tunnel that influences the flexing of the thumb) , loss of dexterity , and grip 
strength, as well as pain in the wrist and arm. Many individuals with CTS also complain 
of pain in the wrist and hand at night (Mathis, 1996). 
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U.S. Workers and Carpal Tunnel Syndrome 
Estimates of the health costs due to CTS exceed $1 billion per year in the US 
(Huracek et al., 2001). The Work Loss Data Institute (2001) found that CTS affects 
approximately 3% of the population annually, causing approximately 61 % of working 
people with CTS to miss work. The duration of missed work averages from 16 days with 
no waiting period to 7 4 days with a 21-day waiting period (Work Loss Data Institute). 
Waiting periods are used to be consistent with different insurance coverages and may 
range from 7 to 21 days, depending on the benefit plan , incidental absence , or company 
policies regarding early reporting. With carpal tunnel syndrome ' s apparent impact on lost 
workdays, researchers have taken steps in trying to determine what factors affect the 
occurrence of CTS. Researchers have only begun to study the effects that both treatment 
techniques and other factors have on the outcomes of surgery ( e.g., return to work) for 
carpal tunnel syndrom e. 
Predictors of CTS Surgery Outcome 
Many studies have investigated the outcome of surgeries for CTS (Adams et al., 
1994; Al-Qattan et al., 1994; Cseuz et al., 1966; DeStefano, Nordstrom , & Vierkant , 
1997; Higgs et al., 1995; Jacobson & Rahme , 1996; Katz, Keller et al., 1998; Yu, Firrell , 
& Tsai, 1992). However , only a small number of studies examined presurgical factors 
that potentially affect the outcome of surgery for CTS (Al-Qattan et al.; Bland , 2001; 
Glowacki et al., 1996; Katz et al., 2001; Yu et al.) . 
Biological, psychological, and social variables have been investigated for their 
relation to CTS surgery outcome. It appears that most outcome studies investigate the 
type of surgical treatment used (Jacobson & Rahme, 1996; Katz, Keller et al., 1998) or 
long-term outcomes of surgery for CTS in terms of symptom resolution (Cseuz et al., 
1966; DeStefano et al., 1997; Novak et al., 2002). Few studies have investigated 
presurgical factors. DeStefano et al. found that "patients who had surgery were about six 
times more likely to have resolution of their symptoms than were patients who did not" 
(p. 200). Cseuz et al. found that one third of CTS patients had long-term discomfort after 
surgery. When comparing different treatments for CTS, Katz, Keller et al. found no 
significant differences in outcome between patients treated with ECTR versus OCTR. 
Jacobson and Rahme (1996) found similar results to Katz, Keller et al.; however their 
sample size of 29 patients may have not been large enough to show any significant 
differences between the two groups . 
Biological /Physiological Predictors 
Research investigating predictors of surgery outcomes provide clues to why 
patients respond differently to CTS surgery. Rosenbaum and Ochoa (2002) reported 
findings concerning predictors that influenced the outcome of surgery. For example, 
Rosenbaum and Ochoa reported predictors like "patients who have paresthesias in their 
index, middle, and ring fingers are more likely than patients with paresthesias or 
numbness on the arm or dorsal hand to be satisfied with the results of carpal tunnel 
surgery (Bessette, Keller, Lew, Simmons, Fosse!, Mooney, & Katz, 1997)" (p. 279). 
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Other predictors of poor outcome reported by Rosenbaum and Ochoa include: most 
troubling preoperative symptoms are nocturnal hand pain or hand numbness; duration of 
symptoms; and transient relief from steroid injections . 
Other biological predictors of CTS outcomes have been researched as well. 
Shinoda et al. (2002) found that patients with rheumatoid arthritis and cervical 
radiculopathy appear to have less successful CTS surgery outcomes. Cseuz et al. ( 1966) 
found that patients with severe neurologic deficit did not "seem to fare as well 
postoperatively as did those who preoperatively have little or no neurologic impairment" 
(p. 237). However , Cseuz et al. continued to report that "no single factor or combination 
of factors consistently affected prognosis , and no consistent cause for surgical failure was 
evident" (p. 241 ). Bland (2001) found that increased age and the male gender were 
significant predictors for poor outcome of carpal tunnel surgery . Adams et al. (1994) 
investigated baseline variables such as: age, gender , marital status , total medical paid, 
time loss paid , and wage/month . They found none of these variables to predict return to 
work. 
Occupational Predictors 
There are a few studies that have investigated occupational factors as predictors of 
outcome. Al-Qattan et al. (1994) found that duration of symptoms prior to surgery did not 
affect the final outcome of the surgery. Instead, they found that physically strenuous 
occupational work activities of patients have a higher chance of poor outcome. Yu et al. 
( 1992) also found that strenuous work activities predicted poor outcome of carpal tunnel 
surgery. They retrospectively studied 53 patients who had surgery for CTS and found that 
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the physically strenuous job group has significantly more poor outcomes of surgery than 
the nonstrenuous job group. 
Psychosocial Predictors 
There are also a number of studies that have investigated psychosocial predictors 
of CTS surgery outcome. Mathis (1996) found that "individuals with poor treatment 
outcomes were statistically more likely than those with good treatment outcomes to have 
been diagnosed with an Axis I disorder , both current and lifetime , at the initial 
assessment" (p. 122). The same was found for Axis II disorders (Mathis). 
The use of an attorney before CTS surgery has also been found to be a predictor 
of less favorable outcomes postoperatively (Higgs et al. , 1995; Katz et al., 2001). Katz et 
al. found that use of alcohol and the involvement of an attorney were two of the strongest 
predictors of less favorable outcomes of carpal tunnel release. They found that "65% of 
subjects who had an attorney versus 18% of subjects without an attorney were in the 
lowest quartile of functional limitations at 18 months" (p. 1187). Higgs et al. found that 
those patients included in litigation were twice as likely to have poor surgical outcomes . 
Katz et al. reported factors, such as alcohol use and use of an attorney might be a "marker 
for more severe cases or physical or psychosocial work exposures that exacerbate 
symptoms" (p. 1191 ). Patients with greater functional limitation preoperatively were 
predictive of greater functional limitation postoperatively , especially in terms of alcohol 
use and use of attorney. 
There are also a number of studies that have investigated the amount of time off 
work and the duration of CTS prior to surgery . De Stefano et al. (1997) concluded that the 
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duration of CTS prior to surgery is a key determinant of surgical outcome. They used 425 
cases of patients with CTS and found that patients who had surgery three or more years 
after their initial diagnosis of CTS were less than half as likely to have symptom 
resolution as were patients who had surgery within three years of diagnosis. The longer 
the duration between diagnosis and surgery appears to allow more damage to the wrist. 
Jacobson and Rahme (1996) found no difference in sick leave between groups of either 
OCTR recipi ents or ECTR recipients . Katz, Lew et al. (1998) , however, found that 
workers compensation recipients showed high work absence, in both surgically and 
nonoperatively managed CTS patients. 
Thus far in this literature review, presurgical factors that predict outcome of CTS 
surgery have been reported. The literature revealed common predictors of CTS surgery 
outcome, such as age , gender , litigation , and obesity. Predictors of surgical outcome for 
CTS appear to be important in establishing a treatment plan for individuals with CTS. 
However, few studies have been conducted in this area. Given the paucity of studies 
identifying possible presurgical predictors of CTS surgery outcomes , it is prudent to 
examine literature concerning correlates associated with CTS onset. Such CTS correlates 
may also prove to be important predictors of CTS surgical outcomes. The following 
section briefly reviews correlates that appear to be associated with CTS onset and each 
factor's possible relationship in predicting surgical outcome of CTS is reviewed. 
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Correlates of CTS Onset 
Biological/Physiological Correlates 
Age and gender. There are a number of studies that have evaluated age and 
gender as risk factors for CTS onset (Giannini et al., 2002; Kulick et al., 1986; Nathan et 
al., 1992; Weiss et al., 1994;). Giannini et al. found that older age was significantly 
correlated to CTS symptom severity , as measured by a validated historical-objective scale 
(physical examination and historical data) and two functional scales for the hand . 
Kouyoumdjian et al. (2002) found similar results while evaluating age, body mass index, 
and wrist index in 210 patients confirmed to have CTS. They found that as one ages, 
there is an increasing risk of more severe CTS. Kulick et al. found that the majority of the 
patients with CTS were over 40 years of age (n = 91, under 40 n = 9), which suggests 
that patients over 40 years had a greater likelihood of CTS onset than those under 40 
years. Nathan et al. reported risk factors like age and Body Mass Index (BMI) were 
"more important in determining the health of the median nerve than are job related 
factors" (p. 382). 
Other studies have not found such correlations between increasing age and CTS 
symptoms. Weiss et al. (1994) reported more cases of CTS in patients of 40 years of age 
or younger. Butler and Liao (2002) found that younger workers tend to file more CTS 
claims than any other claimant, which may suggest the prevalence of CTS in younger 
populations. Overall , however, it appears that older age is a risk factor for developing 
CTS, especially more severe CTS. Age may also play a role in the outcome of surgery for 
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CTS. If older age leads to an increase in the chances of developing CTS, then it may also 
predict poor outcomes following CTS surgery. 
Gender appears to have consistent relationship to CTS onset. Most studies report 
that females are more likely than males to be diagnosed with CTS (Cheadle et al., 1994; 
Tanaka et al., 1997; Work Loss Data Institute, 2001) and Butler and Liao (2002) found 
that women have relatively more CTS claims than men. Furthermore, the Work Loss 
Data Institute reported that women were twice as likely as men to be diagnosed with 
CTS. Cheadle et al. also found that female gender predicted longer duration of disability 
with CTS. Overall, research suggests that gender is a consistent risk factor for CTS onset. 
However, Kulick et al. (1986) found no correlation between sex and CTS onset. Although 
results of these studies are conflicting , it appears female gender is a correlate of CTS 
onset and may also predict poor CTS surgical outcom es. 
Obesity. Another correlate that commonly appears in the CTS literature is 
obesity. Karpitskaya et al. (2002) found significantly greater percentage of obese subjects 
in the CTS group than in a control group. Upon review of the percentages , Karpitskaya et 
al. showed that 72% of the CTS cases were obese compared to 62% of the control group . 
Kouyoumdjian et al. (2002) reported similar results when they investigated BMI in 210 
CTS patients versus 320 controls. They found a significant difference in BMI between 
controls and mild CTS. Stallings et al. (1997) used a case control study to measure 
obesity as a risk factor for CTS. They used 300 patients with CTS and 300 controls and 
found 46% (n = 137) of patients with CTS and 18% (n = 53) of controls were obese. This 
study seems to further establish obesity as a risk factor for CTS. Nathan et al. (1992) 
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found that "obesity is associated with an increased prevalence of slowing of sensory 
conduction of the median nerve at the carpal tunnel" (p. 382). They found that BMI was 
the number one predictor of maximum latency difference (sensory conduction at the 
median nerve). Nathan, Keniston, Meyers , et al. concluded that health habits should be 
analyzed in conjunction with work place habits when trying to find correlates of CTS. 
Tanaka et al. (1997) found that 52.4% (n = 231) of individuals with self-reported 
CTS and 55.9% (n = 81) of individuals with medically diagnosed CTS were obese. 
Nordstrom, Vierkant, DeStefano, and Layde (1997) used logistic regression with 182 
CTS cases and 188 controls and found that every I-unit increase in BMI increased the 
odds of CTS by 6%. Even as early as 1966, Cseuz et al. (1966) found 3 7% of patients 
(116 of 313) with CTS were obese. The findings in each of these studies support the 
notion that obesity plays a significant role in CTS onset. Obesity appears to also lead to 
other unhealthy behaviors, which may affect the outcome of surgery for CTS. Therefore, 
obesity may be a possible predictor of poor outcome for carpal tunnel surgery. 
Rheumatoid arthritis. Arthritis appears to increase the risk of CTS. Solomon et al. 
(1999) used a sample of mostly females (74%) who were predominantly over 64 years of 
age (73%; size of sample not reported). They had a control group matched on age and 
gender. They found that inflammatory arthritis increased the risk of CTS by nearly 
threefold. However, Shinoda et al. (2002) only found 21 cases (3.6%) of 576 patients in 
the past 11 years who had rheumatoid arthritis. Shinoda et al., however, added that the 
rate was "probably not representative of the regional incidence" (p. 188). The Work Loss 
Data Institute (2001) showed data from the National Health Interview Survey that 
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reported the prevalence of CTS among the working adults with rheumatoid arthritis was 
10.4%, among the highest comorbidities with CTS in the study. Similarly , DeStefano et 
al. (1997) found 19% (n = 81) of patients in their study who suffered from CTS had 
arthritis . These few studies indicate premorbid rheumatoid arthritis is a risk factor for 
CTS onset. In conclusion , the presence of a rheumatoid arthritis diagnosis may hinder a 
positive outcome for CTS surgery. 
Diabete s. Diabetes appears to be a consistent risk factor associated with CTS 
onset (Bekkelund et al., 2001 ; Tountas et al., 1983). Karpitskaya et al. (2002) found 
11.2% of patients with CTS had diabetes , compared to 4% of the control patients. Both 
DeStefano et al. (1997) and Bekkelund et al. found around 5% of their patients with CTS 
had diabetes. Tountas et al. reported that diabetes was included as a condition correlated 
with CTS severity within a sample of 507 CTS patients . However , no correlation was 
presented in the results. These studies appear to show that the presence of diabetes in 
cases with CTS occurs in 4-12% of the cases and may be a possible factor affecting both 
the onset and the outcome of surgical treatment for CTS. 
Other biological /phy siological correlates. Other possible correlates for CTS 
onset have been investigated , such as: pregnancy , thyroid disease, cervical spine 
problems , history of hysterectomy , and estrogen replacement therapy (Karpitskaya et al., 
2002; Silverstein et al., 1987; Solomon et al., 1999; Stallings et al., 1997). Solomon et al. 
found that women who had carpal tunnel release were "almost twice as likely to be users 
of estrogen replacement therapy as controls" (p. 310). However, this finding may be a 
spurious correlation with CTS due to estrogen replacement therapy's relationship with 
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older women . Age may be a stronger correlate than estrogen replacement therapy in this 
particular circumstance. Karpitskaya et al. found 10.3% of their patients with CTS had 
thyroid disease compared to only 3% of their controls. Solomon et al. concluded that a 
diagnosis of hypothyroidism increased the risk of carpal tunnel surgery by 70%. Another 
potential correlate for CTS is the presence of other physiological factors such as 
radiographic abnormalities of the cervical spine. Stallings et al. found that 51 % (n = 184) 
of their patients with CTS were found to have such abnormalities. Others have found 
relationships with CTS and history of hysterectomy. de Krom, Kester , Knipschild , and 
Spaans ( 1990) used 131 female CTS cases and 310 female controls and found that 
women who had a hysterectomy without oopherectomy "appeared to run a risk of carpal 
tunnel syndrome which was twice as high as that for women who had not been operated 
upon " (p. 1105). 
The research on correlates for CTS onset is vast. The factors reviewed above 
appear to be some of the most common physiological correlates with CTS onset. And 
therefore, may be influential in predicting the outcome of surgery for CTS . A review of 
the most common occupational correlates is discussed below. 
Occupational Correlates 
Carpal tunnel syndrome has been called a work-related disorder (Tanaka et al., 
1997). Many people believe CTS is brought about by the unnatural use or repetitive use 
of the hand during work (Tanaka et al.; What Is Carpal Tunnel Syndrome , 1998). The 
following is a brief review of some common factors that appear to increase the risk for 
CTS in the work place . 
Work place activities. It appears certain activities in the workplace increase the 
risk for CTS. Bongers et al. ( 1993) reported that variables such as monotonous work, 
high perceived work load, and time pressure were related to musculoskeletal symptoms 
such as back pain, neck pain, and joint pain (hand and wrist). Hand and wrist pain are 
second only to neck symptoms in the work place (Bernard et al., 1994 ). Rossignol et al. 
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( 1997) used 1.1 million people in "The Montreal Study" and found that seven different 
occupational groups have excessive risk for CTS. These groups were: housekeeping and 
cleaning occupations, data processing, material handlers, food and beverage processing, 
food and beverage service occupations , child care, and transportation operator. They 
reported that the major risk factor for CTS surgery was work-related risk factors (76% in 
men and 55% in women). Tanaka et al. (1997) also reported that CTS was primarily a 
work-related disorder. They claimed such activities as bending and twisting the wrist 
increased the risk of developing CTS. Exposure to vibration is another factor that may 
contribute to CTS. Rosenbaum and Ochoa (2002) reported that workers exposed to 
vibration had slightly worse prognostic factors for surgical treatment of CTS. Mathis 
(1996) also reported use of high frequency levels of vi bra ti on seems to be a risk factor for 
CTS onset. On a similar note, Nordstrom et al. ( 1997) reported the use of power tools 
increased the risk of CTS among workers. All of these studies report that different 
workplace activities, such as the use of vibrating machinery and bending of the wrist, 
contribute to the risk of developing CTS and may also be predictors of surgery outcome. 
Repetitive hand movements . Jobs requiring the use ofrepetitive hand movement 
for long periods of time increase the risk of CTS onset (Kutluhan et al., 2001; Silverstein 
19 
et al., 1987; Werner, Gell, Franzblau, & Armstrong, 2001). Duration of time the hand 
repeats one movement also appears to increase the risk of CTS (Kutluhan et al.). 
Silverstein et al. used a sample of 652 patients with CTS and found that workers in high 
force/high repetition jobs were five times more likely to develop CTS than were workers 
in low force/low repetition jobs. Werner et al. also found that high intensive (high 
force/high repetition) work was associated with higher risk for CTS. Women increase 
their chances of developing CTS by the type of work they do. Yagev, Carel, and Yagev 
(2001) found that high force/low repetition and low force/high repetition jobs increased 
the chance of developing CTS for women. They did not report the same findings for men. 
In sum, highly intensive jobs and highly repetitive jobs are likely significant predictors of 
CTS onset. Other occupational factors (e.g., job classification) have not been consistently 
related to CTS onset , though few studies have examined such factors. 
Occupational classification. Job classification has not frequently been used to 
assess the risk of developing CTS. As discussed earlier, Rossignol et al. (1997) reported 
seven occupational groups as having excess risk of having CTS surgery. Kulick et al. 
(1986) found similar results with those of Rossignol et al. They reported that 
industrial/occupational variables were significant for developing CTS. On the other hand, 
Cosgrove et al. (2002) reported that occupational classification was not associated with 
presence of CTS. It appears that unless the occupation has such activities consistent with 
the factors presented earlier, occupational classification per se is not a significant risk 
factor for CTS. 
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Occupational correlates affecting CTS onset might provide information into 
identifying possible predictors of outcome following CTS surgery. The intensity a patient 
uses his/her hands prior to surgery for CTS may play a role in good or poor outcomes and 
the duration of time to return to work after surgery for CTS. More strenuous use of hands 
may impact the damage to the carpal tunnel and impact outcome or delay return to work. 
Psychosocial Correlates 
In addition to physiological and occupational factors, psychosocial correlates for 
CTS onset were also investigated in the literature. The findings presented below 
constitute a basic review of these factors, which may help in determining possible 
outcome predictors for CTS surgery. 
Smoking. Research has been conducted on smoking and its relationship to CTS. 
Nathan et al. (1996) used 1,464 subjects (808 patients with CTS, 656 nonclaimant 
workers) and found current smoking , lifetime smoking , and average daily consumption of 
cigarettes were significantly higher in claimants with CTS than nonclaimant workers 
without CTS. Conversely, Tanaka et al. ( 1997) reported a weak relationship among 
smoking and CTS onset. On balance, however, smoking may be related both to CTS 
onset and surgery outcomes. 
Stress. Some researchers have focused on the concept of stress and how it affects 
CTS onset. Bongers et al. (1993) reported that stress is a common factor for persons with 
musculoskeletal disease. Bernard et al. (1994) found that hand and wrist symptoms were 
second only to neck symptoms in the workplace, and that workload demands increased 
psychological stress. They concluded that "aspects of the psychosocial environment, 
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especially variables corresponding to work or time pressure, lack of social support, and 
lack of participation in decision making [ all factors that appear to play a role in 
psychological stress] are important contributors to musculoskeletal disorders" (Bernard et 
al., p. 423). Roquelaure et al. (2001) found similar results in 162 workers of a large 
footwear factory. They concluded, "high psychological distress seems to be a cause 
rather than a consequence of CTS" (italics added; Roquelaure et al., p. 365). The impact 
stress has on an individual may play a crucial role in the individual's good or poor 
outcome from surgery. Stress, however, is not the only psychological factor that has been 
studied with CTS. Forms of psychopathology have also been considered as factors 
influencing the prevalence of CTS. 
Psychopathology. The relationship of other psychological factors with CTS onset 
has been investigated. The Work Loss Data Institute (2001) reported that "behavioral 
comorbidities ( depression , substance abuse) have an even greater impact than some 
others , such as diabetes , obesity , and hypertension" (pp. 7-8). They found that adults with 
depression were more than twice as likely to have CTS and have longer disability 
duration as workers with CTS who had no depressive symptoms. Bonzani et al. ( 1997) 
retrospectively researched 50 patients and classified each patient into one of three 
psychosocial groups. Each group varied from minor psychosocial issues, such as 
administrative issues to major psychosocial issues like long-standing anger and 
frustration stemming from job and family stress. Bonzani et al. concluded that 
"psychosocial classification is the primary factor in prolonged disability" (p. 33). 
Crossman et al. (2001) found that physicians diagnosed CTS even with normal nerve 
conduction studies. This finding led Crossman et al. to hypothesize that psychological 
factors may be related to subjective reporting of CTS symptoms despite normal 
pathology. 
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However, other studies have not found a consistent relationship with psychosocial 
variables and CTS onset. Feverstein et al. (1999) found no significant relationship 
between psychological variables such as anxiety, depression, or activities of daily living 
with CTS. Tanaka et al. (1997) found similar results with data from the National Health 
Interview Survey conducted by the National Center for Health Statistics . They concluded 
personal psychosocial factors did not seem to play a role in CTS. As reported earlier, they 
stated CTS was a work-related disorder and psychosocial factors do not appear to be as 
important as repetitive hand motion and bending/twisting of wrists. Preliminary research 
has only recently become available investigating the role of psychosocial factors in CTS 
onset. Research investigating the relationship among psychosocial variables and outcome 
of surgery for CTS needs to be conducted. It was hypothesized that these variables would 
be correlated with outcomes following surgery for CTS. 
Alcoholism. History of alcohol abuse and problem drinking has been researched 
as a possible correlate for developing CTS. Nathan, Keniston, Lockwood, & Meadows 
(1996) found that 75% of workers in their study with CTS had a history of alcohol abuse. 
Katz et al. (2001) also found a relationship with alcohol abuse and presence of CTS. 
Furthermore, Katz et al. found that drinking more than two alcoholic drinks a day was an 
adverse prognostic factor for outcome of surgical treatment for CTS. It appears that 
certain behavioral health habits, like alcohol abuse, may increase an individual's chance 
of developing certain diseases , such as CTS . However, further research needs to be 
conducted in this area. 
Treatment of Carpal Tunnel Syndrome 
Conservative Treatment 
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Treatment for CTS usually begins with conservative treatment approaches 
consisting of wrist splints and rest from using the particular hand or hands (A Patients 
Guide to Carpal Tunnel Syndrome, 1999; How is Carpal Tunnel Syndrome Treated, 
1998). Steroid injections are also used for minimizing nerve compression and pain. 
However, it has been shown that 18 months after a steroid injection, approximately only 
22% of the patients are symptom free (Trumble et al., 200 l ). Combinations of both 
conservative and surgical treatment have been used , but no additional benefits appear to 
have been seen with this combination (Bury et al., 1995). Bury et al. found no benefits in 
terms of grip strength or pinch strength for postoperative splinting after carpal tunnel 
surgery when compared to groups with no postoperative splinting . 
Surgical Treatment 
Surgical treatment of CTS is the one of the most commonly performed surgical 
procedures in the US (Trumble et al., 2001 ). Surgical treatment of CTS is conducted in 
one of two ways: OCTR or ECTR. Open Carpal Tunnel Release is the most common 
surgical procedure used (Trumble et al., 2001). Recently, ECTR , OCTR with a new type 
of incision, and OCTR with internal neurolysis (picking a nerve trunk or its branches out 
of pathologically changed environmental tissues which constrain the nerve and affect its 
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functions [Handbook of Microsurgery on Peripheral Nerves, n.d.]) have been used. 
However, Gerritsen et al. (2001) added that none of the alternatives to standard OCTR 
appear to offer any more improved relief from CTS symptoms in the short and long term. 
Open Carpal Tunnel Release is still preferred because it is technically less demanding 
and lowers the risk of complications and added cost. Fehringer et al. (2002) explained 
that CTS frequently occurs bilaterally. They contend simultaneous surgical treatment of 
both symptomatic hands is safe and cost effective over staged bilateral release ( one hand 
operated at a different time than the other hand) . Therefore, advances in surgical 
treatment appear to be effective in improving a patient with CTS or bilateral CTS . Even 
though complications with surgery do exist and happen (less than 1 %; How is Carpal 
Tunnel Syndrome Treated), this complication rate does not account for the 10-20% of 
CTS patients who have poor outcomes or prolonged work absence following CTS 
surgery. Complications include surgical error, inability or difficulty correctly cutting the 
transverse ligament in the canal , and trigger finger following surgery. But for 10-20% of 
the cases these complications do not occur. Consequently, it appears that other factors 
must influence the outcome of CTS surgery ( e.g., psychological , biological , social). 
Outcome Measures 
Several measures have been used to assess the outcome of surgical treatment for 
CTS. However , the Symptom Severity Scale and Functional Status Scale developed by 
Levine et al. (1993) have been used predominantly (Gerristen et al., 2001; Katz et al., 
1994, 1996, 1997; Katz, Keller et al. , 1998; Katz , Lew et al., 1998; Mondelli, Reale , 
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Padua, Aprile, & Padua , 2001; Tomaino & Weiser , 2001). Katz et al. (1996) used 155 
workers' compensation recipients and 113 nonrecipients and concluded, "selfreport 
measures of symptoms severity, functional status, arid satisfaction had comparable 
reliability, validity, and responsiveness in recipients and nonrecipients of worker's 
compensation" (p. 55). They further concluded that these measures appear suitable for 
use in research on patients receiving workers compensation. Mondelli et al. (2001) used 
both the symptom severity scale and functional status scale to assess outcomes of surgery 
for 10 extreme cases (no sensory or motor response detectable) of patients with CTS. 
They found significant improvement in scores for both scales from pre- and posttests. 
Katz, Keller et al. used both the Symptom Severity Scale (SSS) and Functional Status 
Scale (FSS), as well as the Short Form - 36 (SF-36), a generic measure of health status, to 
determine outcome of type of treatment for 429 patients with CTS. Atroshi, Johnsson, 
Nouhan, Crain, and McCabe (1997) also used the SSS, FSS, and SF-36 to compare 
workers' compensations recipients with nonworkers' compensation recipients. They 
found no significant differences between the two groups on the instruments. Katz et al. 
(1994) found that the SSS is at least as responsive to improvement after CTS release as is 
the SF-36 with procedures such as total hip arthroplasty and arthroscopic miniscectomy. 
It appears that the SSS, FSS , and SF-36 are common instruments used in assessing 
outcome of surgery for CTS , both for recipients and nonrecipients of workers' 
compensation. Assessing patient outcomes among many domains (functional status, 
symptoms severity, satisfaction , and general health) provide a broader view of the patient 
and the factors contributing to good or poor outcome of surgery for CTS. 
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Summary 
Carpal tunnel syndrome is second only to back injuries as the most common 
industrial injury requiring employees to miss work (Trumble et al., 200 I). In terms of 
medical costs and lost productivity , injured workers average approximately $29,000 per 
case of CTS (What is Carpal Tunnel Syndrome, 1998). The literature review revealed 
few studies examining presurgical correlates predictive of outcome of surgery for CTS. 
Twenty-seven studies were reviewed that included injured workers as part of their 
samples. However, there were only a few studies that investigated the effects of surgery 
for CTS on workers. No literature reviewed specific factors predicting outcome on CTS 
surgery on workers' compensation recipients. This literature review suggested many 
correlates associated with CTS onset. Factors associated with CTS onset came from 
biological, psychological, and social areas. Within each of these areas, there were risk 
factors associated with increased prevalence of CTS. Due to the lack ofresearch 
assessing surgical risk factors , factors correlated with the onset of CTS were used to 
guide the selection of CTS surgical risk factors. A selection of factors was drawn from 
the three areas reviewed in the literature (biological, psychological, and social) . There 
appears to be a need for research in identifying presurgical factors for predicting surgical 
outcome of CTS in workers' compensation recipients. The present study attempted to 
identify a group of pre-surgical risk factors from biological, psychological, and social 
areas to be used with workers' compensation recipients receiving surgical treatment for 
CTS. 
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The literature presented factors that appear to be common in patients with CTS. 
Gender, age, and the use of an attorney appear to be factors that are well represented in 
the CTS literature . History of depression also appears to be a common factor among CTS 
patients. In order to evaluate predictive factors from many aspects of the individual, an 
attempt to look at biological and psychological/sociological factors was used. Following 
this biopsychosocial framework, the following predictors were used in the current study: 
Biological factors (age , gender) ; sociological factors (litigation) ; and psychologi cal 
factors (history of depression ; see Table 1 ). The idea that both the mind and body 
together determine health and illness refers to the biopsychosocial model that was used to 
identify predictor s in the present study. Taylor (1999) explained that the biopsychosocial 
model "maintains that health and illness are caused by multiple factors and produce 
multiple effects ... the mind and body cannot be distinguished in matters of health and 
include [ and the model] emphasizes both health and illness rather than regarding illness 
as a deviation from some steady state " (p. 13). The biopsychosocial model was a useful 
model to guide predictor selection in this study . 
Purpose and Objectives 
The review of the literature briefly highlighted some of the most common 
correlates of CTS onset. This review also investigated potential predictor variables for 
outcome of carpal tunnel surgery. There is a clear need to expand the research concerning 
biopsychosocial predictors of outcomes for carpal tunnel surgery. This study attempted to 
contribute to the research literature about the presence and impact that biopsychosocial 
Table 1 
Predictor and Outcome Variables 
Chart review variables 
Sociodemographic variables 
Marital Status (at time of surgery) 
Age at injury' 
Socioeconomic status 
Household income 
Gender• 
Educational level 
Ethnicity 
Child care responsibility 
Work compensation/disability variables 
Lawyer involvement at time of surgery?• 
Amount of time since date of claim and carpal 
tunnel surgery 
Time on work disability during 6 months before 
carpal tunnel 
Employment at time of surgery 
Number of months worked for the employer 
prior to the injury 
Time off work prior to surgery 
Occupation Type 
Variety of pre-surgical compensation cost data 
General health variables 
Smoking history at time of surgery 
Alcohol History 
Drug Use History 
Psychiatric History 
General health problems 
Amount of pain before surgery 
Use of pain meds prior to surgery 
Surgicai variables 
Number of hands operated on 
Number of prior carpal tunnel surgeries 
Type of carpal tunnel surgery 
Surgical complications 
Post-operative treatment planned 
Psychological variables 
History of Depression• 
Patient outcome variables 
Patient satisfaction 
Satisfied with wrist/hand pain post-surgery a 
Quality of life as result of surgery 
Satisfaction with wrist condition 
Have surgery for CTS again? 
Work variables 
Current disability status• 
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Number of hours a week spent working 
Number of days worked during last 4 weeks 
Change jobs because of wrist/hand problem? 
Stauffer-Coventry Index 
Overall good, fair, and poor clinical outcome• 
Pain reduction 
Return to work 
Pain medication usage 
General health 
Other operations 
Smoking Status 
Specific hand status 
Symptom Severity Scale ( clinical symptoms) a 
Functional Status Scale• 
Short-Form-36 health survey 
Physical Functioning• 
Role-Physical• 
Bodily Pain• 
General Health a 
Vitality• 
Social Functioning• 
Role-Emotional• 
Mental Health a 
Physical Composite Summary a 
Mental Composite Summary a 
Compensation data 
Total Medical/Comp Costs 
Medical Costs 
Compensation Costs 
a = Identifies the presurgical and outcome variables that will be used in prediction analyses. 
variables have on outcomes for workers' compensation recipients undergoing surgical 
operations for CTS. 
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The purposes of this study were to document CTS outcomes in a sample of Utah 
compensation patients and determine if presurgical biopsychosocial variables were 
related to the outcome of surgery for CTS . Ouctomes assessed in this study included: 
disability status, satisfaction with surgery outcome, symptom severity, and functional 
status, mental health , and general health. 
Research Objectives 
The following research objectives were addressed in this study: 
I. What is the presurgical status of Utah Workers' Compensation patients who 
have surgery for CTS? 
2. What are the surgical outcomes of these patients (e.g., satisfaction, clinical 
symptoms , functional status , and general health)? 
3. What are the presurgical predictors of outcome for these patients? 
Target Population 
CHAPTER III 
METHOD 
Population and Sample 
The target population for which this study attempted to make generalizations to 
are injured Utah workers who received surgery for CTS. 
Accessible Population 
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The accessible population consisted of all medical charts of adult male and female 
. workers who have filed claims for CTS from workers compensation through the Workers 
Compensation Fund of Utah. The Workers ' Compensation Fund represents a majority of 
workers' claims in the state of Utah (55%). Charts included in this study were gathered 
from claims between January, 1999 and August, 2002 . The claimants must have had a 
surgical procedure ( e.g. , OCTR , ECTR) for CTS and were at least 6 months postsurgery 
in order to be included in the data collection (i.e. , surgery before September, 2002). 
Swartz , Katz , Koris, Fosse! , and Simmons ( 1995) reported the majority of functional and 
symptomatic benefit from surgery for CTS is obtained within the first 3 months after 
surgery. Furthermore, only little change or slight improvements can be expected over the 
next 2 years. Trumble et al. (2001) reported findings that the average period of disability 
after CTS surgery was 4 months. Also, many other studies have utilized at least a six-
month follow-up in their research (Bessette et al., 1997; Filan, 1996; Katz et al., 1996, 
1997, 2001; Yu et al., 1992) . Olsen and Knudsen (2001) also found that recovery of grip 
strength and dexterity following carpal tunnel release returned to presurgical levels at 
approximately 6 months. 
Sample 
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An accessible sample of 113 workers medical charts was reviewed. Seventy-five 
of the 113 (66%) possible worker's compensation patients participated in the study and 
outcome measures were collected. The remaining 38 nonresponder medical charts were 
used for exploring differences between the two groups. Eight of the 38 nonresponders 
were from individuals refusing to participate in the study. The other 30 nonresponder 
medical charts came as a result of disconnected telephone numbers , changes of address , 
and no success at reaching the participants by telephone. However , presurgical data was 
abstracted from the 38 nonresponder medical charts. 
Design 
A retrospective cohort design was used in the present study in the form of a 
retrospective chart review followed by a telephone outcome survey. Presurgical data were 
collected from patients' medical records at the Workers' Compensation Fund of Utah, 
followed by an approximately 20-minute telephone survey to assess patient outcomes. 
Procedures 
A medical chart review for each of the subjects who participated in the study was 
conducted (n = 113). Medical charts were reviewed at the Workers' Compensation Fund 
of Utah in Salt Lake City. Retrospective studies have been conducted by a number of 
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researchers for CTS (e.g., Adams et al., 1994; Al-Qattan et al., 1994; Bonzani et al., 
1997; DeStefano et al., 1997; Huracek et al., 2001; Kasdan, Wolens, Leis, Kasdan , & 
Stallings, 1994). A medical chart coding instrument was completed for each subject (see 
Appendix A). The medical chart coding instrument was developed to record descriptive 
information as well as possible predictors of surgical outcomes. Table 1 presented the 
factors taken from the medical chart coding instrument. After completion of the medical 
chart review, a telephone survey was attempted for each of the subjects for whom data 
had been gathered. A letter that provided details about the study and specified that 
participation in the study was voluntary and confidential was initially used to contact 
subjects. The telephone survey consisted of outcome questions assessing satisfaction of 
surgery, functional status, symptom severity, and general mental health (see Appendix 
B). 
Instruments 
Medical Chart Review 
As mentioned above, the medical chart review presented in Appendix A was used 
to collect data on specific predictor variables. Information collected in the medical chart 
review is a combination of variables identified in research on CTS. The four predictor 
variables for this study were biological, psychological, and social variables taken from 
the chart review . Again, a list of variables and the predictors used in this study are 
presented in Table 1. 
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Telephone Survey Instrument 
The instrument used for the telephone survey was comprised of five outcome 
questionnaires. These outcome measures are presented in Appendix B. General questions 
concerning satisfaction and functional status of the hand operated were used in the study. 
Also , general mental health questions were used to assess psychosocial constructs. 
Outcome Measures 
Workers' Compensation questionnaire. The Workers' Compensation 
questionnaire is a three-item self-report measure that looks at how the patient felt about 
how his/her claim was handled by the Workers' Compensation Fund and the employer. 
These were not used in the final analyses. 
General questionnaire. The general questionnaire is a 19-item self-report 
measure. The first four items have been adopted and modified from the Stauffer-
Coventry Index (Stauffer & Coventry, 1972)°. The Stauffer-Coventry index is a four-item 
index widely used for assessing low back surgical outcomes. This index assesses 
sat isfaction of the surgery, return to work status, and use of analgesic medication . For this 
study the questions were modified to address carpal tunnel surgery instead of low back 
surgery (wording of items changed from back surgery to carpal tunnel surgery). The 
remaining 15 items assess patient satisfaction with surgery as well as basic demographic 
variables. 
Symptom Severity Scale. The SSS is an 11-item self-report CTS symptom-
specific measure taken from Levine et al. (1993). The SSS is a standardized seJf-
administered questionnaire that attempts to assess pain, nocturnal symptoms , numbness , 
34 
tingling , and weakness as a result of CTS. Each item was developed into a Likert-type 
response with five ordinal categories to choose from. One average score from all items is 
derived from the SSS. Internal consistency, validity, and responsiveness of the scale have 
been demonstrated in recipients and nonrecipients of Workers' Compensation. Katz et al. 
(1994) determined responsiveness, or the ability to detect meaningful clinical change, on 
the SSS with CTS release as similar to the responsiveness of the SF-36. Katz et al. (1996) 
found Cronbach's alphas for recipients and nonrecipients of workers' compensation in 
the range of .88 to .96. They also found correlations between subjective assessments of 
weakness and objectively determined grip strength that were .32 in recipients of workers' 
compensation and .30 in nonrecipients. Levine et al. also measured internal consistencies 
of the SSS and found a Cronbac h's alpha of .89. In terms of sensitivity to clinical change, 
Amadio , Silverstein, Ilstrup , Schleck, and Jensen (1996) reported that the questionnaire 
developed by Levine et al. was more sensitive to the clinical change produced by surgery 
for CTS than many commonly perfonned physical outcome measures. They found 
preoperative to postoperative standardized differences of 1.6 SD units for the SSS. 
Amadio et al. concluded that the SSS assessment was two to four times more sensitive to 
clinical change than physical measures. 
Functional Status Scale. The FSS is a standardized self-administered 8-item 
measure taken from Levine et al. (1993), which assesses difficulty in working, buttoning 
clothes , opening jars, and other activities. Each item is a Likert-type response with five 
ordinal categories. One average score for all items is derived from the FSS. Internal 
consistency, validity, and responsiveness of the FSS have been demonstrated in recipients 
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and nonrecipients of Workers ' compensation . The FSS has been shown to have a 
Cronbach's alpha reliability coefficient of .89 (Katz et al., 2001). No age-adjusted norms 
are avai lable for the FSS. Levine et al. found correlations between scores on the FSS and 
other physical measures . They found a correlation of .60 with pinch strength and .50 with 
grip strength. Amadio et al. (1996) found the FSS to be sensitive to clinical change by 
looking at the standardized differences from preoperative to postoperative assessment. 
They found that the change resulted in 1.2 SD units for the FSS from preoperative 
assessment to postoperative assessment. 
Short Form - 36 (vi). The SF-36 is a 36-item generic health survey that was used 
to assess eight general dimensions of health. They are: physical functioning, role 
limitations due to physical problems, social functioning, bodily pain, general mental 
health , role limitations due to emotional problems, vitality, and general health perception. 
The SF-36 was originally developed by the Rand Corporation for the Medical Outcome 
Study (MOS) and assesses health-related quality of life outcomes (Ware, 1993). The SF-
36 is considered by many as the standard for measuring perceived health-related quality 
of life. It is not age, disease , or treatment specific. The SF-36 also yields two composite 
scores in the areas of physical health (Physical Composite Scale [PCS]) and mental 
health (Mental Composite Scale [MCS]) . The PCS and MCS were designed to better 
summarize the subscales of the SF-36. They have been shown to have reliability 
coefficients of .93 for the PCS and .88 for the MCS (Ware, 1994). Atroshi et al. (1997) 
concluded that all SF-36 scales correlated well with both the SSS and FSS (.30 - .70). 
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Analyses 
The first research objective (presurgical status) was answered by: (a) using 
descriptive statistics to quantify the presurgical information , and (b) analyzing 
intercorrelations among the presurgical variables. The second research objective (surgical 
outcomes) was answered by using basic descriptive statistics in quantifying outcome data 
collected from the outcome measures used. The final research objective (presurgical 
predictors of outcomes) was answered by : (a) using zero-order correlations for predictor 
and outcome variables ; (b) using linear regression and logistic regression analyses for 
continuous and dichotomous outcomes , respectively ; and (c) using chi-square analyses 
for categorical data. 
CHAPTER IV 
RESULTS 
Introductory Statement 
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Results are presented here for each of the three research questions posed for this 
study. However, before answering the research questions, three additional statistical 
analyses are presented . The first of these analyses involved characterizing the subject 
sample in terms of preoperative diagnosis and types of carpal tunnel surgeries performed. 
The second analysis involved calculation of the telephone survey response rate. Finally 
the third analysis was a nonresponse bias check comparing respondents versus 
nonrespondents on the four presurgical variables. These two analyses were used to check 
for any systematic bias in the respondent sample . 
Preoperative Diagnosis and Surgery Type 
The primary preoperative diagnosis for the 113 patients was bilateral CTS 
(64.6%), followed by a right hand only diagnosis of CTS (23.9%) , and a left hand 
diagnosis (11.5%). The types of surgeries performed for CTS were OCTR and ECTR. 
Open Carpal Tunnel Release was the predominant surgery technique used in this sample 
(85.8%) , with only 5.3% of the patients reporting ECTR. It should be noted that the type 
of surgery for 10 of the 113 patients (8.8%) could not be determined during the medical 
chart review. 
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Response Bias 
Of the 113 patients that were included in the medical chart review, 75 completed 
the telephone survey for an overall follow-up rate of 66.4%. The most frequent reason for 
nonresponse to the telephone survey was not being able to locate participants (27.4%) . 
However, 6.2% of the patients also refused to participate. 
Nonresponse Bias Check 
A nonresponse bias check in the form of a multivariate analysis of variance 
(MANOV A) was planned in order to determine if respondents differed in any systematic 
way on the four presurgical variables from the nonrespondents. For this analyses 
respondents were coded as " I" (n = 75), and nonrespondents were coded as "2" (n = 38). 
The multivariate null hypothesis was that mean population vectors for the two groups 
would be equal. The value for the Wilks Lambda (0.896) was statistically significant, F = 
3.149,p = .017, indicating that there was at least one statistically significant difference 
between the groups in terms of the four presurgical variables. Given this result , the 
multivariate null hypothesis could be rejected . Next , univariate F-tests were examined to 
determine which of the four dependent measures differed by group . Table 2 summarizes 
the results of this analysis. 
An alpha level of .05 was used to determine statistical significance. As Table 2 
details, the univariate F-tests for age and a history of depression exceeded the .05 
significance level. It was concluded that nonrespondents were statistically significantly 
younger and less likely to report a history of depression than respondents. 
Table 2 
MANOVA Results: Univariate F-Tests Comparing Respondents Versus Nonrespondents Across Four Presurgical Variables 
Mean scores 
Sum of Mean Eta 
Dependent variables Nonresp Res.e Source sguares d[_ Sguare F Sig. sguared 
Gender 1.41 1.44 Contrast .009 1 .009 .036 .849 .000 
error 27.743 111 .250 
Age 37.14 43.25 Contrast 949.961 1 949.961 8.858 .004 .074 
error 11904.162 111 107.245 
Lawyer involvement 1.16 1.15 Contrast .003 1 .003 .024 .876 .000 
error 14.439 111 .130 
History of depression 1.73 1.87 Contrast .907 1 .907 4.141 .044 .036 
error 24.482 111 .148 
w 
\0 
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However , examination of age and history of depression and eta-squared values for the 
two groups (see Table 2) revealed very small practical differences among the groups and 
statistical adjustment for the respondent group was believed to be unnecessary. Other 
than age and history of depression, the respondent and nonrespondent groups were 
statistically indistinguishable. 
Descriptive Statistics for Selected 
Presurgical Patient Variables 
The first research objective of this study was to characterize a population of Utah 
workers who received surgery for CTS in terms of presurgical demographic, disability, 
health, surgical, and physiological variables. Research question 1 (What is the presurgical 
status of Utah Workers ' Compensation patients who have surgery for CTS?) was 
answered through calculation of descriptive statistics for each of the four presurgical 
variables. See Table 3 for results of these analyses. Note that these descriptive statistics 
were generated using the entire sample of 113 patients. The entire sample of 113 was 
used in order to review data for both responders and nonresponder. As may be seen in 
Table 3, 56.6% of the patients were male , while 43.4% were female. The mean age at 
time of surgery was 41.3 6 years. Fifteen percent of patients employed the services of a 
lawyer to help with their compensation claim at the time of their surgeries . As may be 
seen in Table 3, I 8.6% of patients had a history of depression. 
Descriptive Statistics for Patient Outcomes 
Research question 2 (What are the surgical outcomes of these patients ( e.g., 
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Table 3 
Descriptive Statistic for Selected Presurgical Patient Variables 
Variable % Mean SD Min Max Mode Median 
Gender 
Male 56.6 
Female 43.4 
Age 41.36 10.71 19 67 39a 41.00 
Lawyer 
Involvement 
No 85.0 
Yes 15.0 
History of 
Depression 
Yes 18.6 
No 81.4 
3Multiple modes exist. The smallest value is shown. 
satisfaction, clinical symptoms , functional status, and general health?) was answered via 
descriptive statistics for four patient satisfaction variables presented in Tables 4 through 
7. Table 4 refer s to pati ents' perceptions of improvement in their hand /wrist pain 
problems since their surgery as compared to their expectations going into the surgery. As 
may be seen in Table 4, approximately 49% of patients felt their hand/wrist pain was 
either somewhat or much better than what they had expected it to be after the surgery. 
Approximately 15% of patients experienced improvement in their hand /wrist pain 
equivalent to what they had expected it to be after surgery. Approximately 35% of 
patients felt their hand /wrist pain improvement was either somewhat worse or much 
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Table 4 
Patient Satisfaction Outcomes: Hand or Wrist Pain Problem Better Than, Worse Than, 
or What You Expected It to Be at This Point 
Outcome category Frequency Follow-up n Percentage 
Much better 22 75 29.3 
Somewhat better 15 75 20.0 
What I expected 11 75 14.7 
Somewhat worse 15 75 20.0 
Much worse 11 75 14.7 
No expectations 75 1.3 
Table 5 
Patient Satisfaction Outcomes: Quality of Life Improvement Resulting From Carpal 
Tunnel Surgery 
Outcome category Frequency Follow-up n Percentage 
A great improvement 34 75 45.3 
A moderate improvement 19 75 25.3 
A little improvement 8 75 10.7 
No change 5 75 6.7 
A little worse 2 75 2.7 
Moderately worse 2 75 2.7 
Much worse 5 75 6.7 
Table 6 
Patient Satisfaction Outcomes : Satisfaction with Hand/Wrist Condition as It Is Right 
Now 
Outcome category Frequency Follow-up n Percentage 
Extremely dissatisfied 8 75 10.7 
Very dissatisfied 6 75 8.0 
Somewhat dissatisfied 12 75 16.0 
Neutral 5 75 6.7 
Somewhat satisfied 14 75 18.7 
Very satisfied 16 75 21.3 
Extreme ly satisfied 14 75 18.7 
Table 7 
Patient Satisfaction Outcomes : In Retrospect , Would You Have Surgery Again 
Outcome category 
Yes 
No 
Undecided 
Frequency 
61 
9 
5 
Follow-up n 
75 
75 
75 
Percentage 
81.3 
12.0 
6.7 
worse than what they had expec ted it to be after surgery. Only one subject reported no 
expectations of pain relief after the surgery. 
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Table 5 refers to the extent patients' overall quality oflife had improved as a 
result of surgery for CTS. Approximately 81 % of patients felt they had experienced either 
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little, moderate, or great improvement in their overall quality of life as a result of their 
carpal tunnel surgery. Approximately 7% of patients felt that they experienced no change 
in their overall quality of life as a result of carpal tunnel surgery. Furthermore, 12% of 
patients felt their quality oflife had worsened (little, moderately, or much worse) as a 
result of their carpal tunnel surgery. 
Table 6 refers to the degree of satisfaction patients felt regarding the overall 
condition of their hand/wrists at follow-up. As may be seen in Table 6, approximately 
59% of patients were either somewhat, very, or extremely satisfied with the condition of 
their hand/wrist at the time of the follow-up survey. Thirty-five percent of patients were 
either somewhat, very, or extremely dissatisfied with the condition of their hand/wrist at 
the time of follow-up. Approximately 7% of patients felt neutral about the condition of 
their hand/wrists , feeling neither satisfied nor dissatisfied with the condition of their 
backs. Finally, Table 7 represents the percentage of patients who, in retrospect, would 
have surgery for CTS again. As Table 7 shows, approximately 81 % of the subject sample 
felt that they would have carpal tunnel surgery again if they could go back in time . 
Conversely, 12% of patients felt like they would not have surgery again, and 
approximately 7% of patients were undecided about having surgery again or not. A 
review of the Workers' Compensation questionnaire revealed that patients who were 
undecided typically reported having good outcomes, but poor relationships with 
Workers' Compensation and their employer during the time of their injuries. 
Patients' disability status at follow-up was also gathered. Table 8 contains the 
percentage of patients still on disability due to their hand/wrist problems at the time of 
follow up. Patients were deemed disabled only if their hand/wrist condition was the 
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primary cause of disability status at follow-up. As may be seen in Table 8, 8% of patients 
were still disabled at follow-up due to their hand/wrist problems, with 92% of patients 
not disabled and able to work. 
A percentage breakdown of good, fair, and poor outcomes (i.e., based upon pain 
reduction, return to work, physical functioning, medication usage) for the patient sample 
was also conducted. Table 9 contains the four subscale values and aggregate ratings of 
these outcomes. Again, these four subscale ratings were modified from the Stauffer-
Coventry Index (Stauffer & Coventry, 1972). As may be seen in Table 9, the percentages 
of good, fair, and poor outcomes for each subscale (e.g., pain relief, employment status, 
physical limitations, and medication usage) are presented in the first four columns, and an 
aggregate rating index is presented in the last column. The criteria for each outcome 
subscale is presented to the left of the frequency and percentage values in each of the 
columns. The aggregate index value as determined by the lowest rated value in any of 
the subscales and was not determined by averaging the subscale scores. Aggregate scores 
on the modified Stauffer-Coventry Index revealed that 28% of the sample had good 
outcomes, 37.3% had fair outcomes, and 34.7% had poor outcomes. In terms of the pain 
Table 8 
Percentage of CT'S Patients Still Disabled Following Surgery 
Outcome category Frequency Follow-up n 
Yes 6 75 
No 69 75 
Percentage 
8.0 
92.0 
Table 9 
Modified Stauffer -Coventry Index: Subscale Scores and Aggregate Ratings 
Pain relief Emp loyment stat us Physical limitations Medication usage Overall index rating• 
Category Freq. % Category Freq. % Catego~ ~ % Category Freq. % Category Freq. % 
Good 4 7 62. 7 Good 49 65 .3 Good 43 57.3 Good 54 72.0 Good 21 28 .0 
(76 -100% (return to (m inimal or (occas iona l 
improvement) previous no or no use of 
work restrictions) mild 
Fair 
(26 -75% 
impro veme nt) 
Poor 
(0-25% 
impro vement ) 
15 
13 
20.0 
17.3 
status) 
Fair 
(return to 
lighter 
work 
status) 
Poor 
(no return 
to work) 
14 18.7 
12 16.0 
Note. Percentages based upon follow-up !l of 75 patients. 
•Final classification based upon lowest rated single category. 
analgesics) 
Fair 25 33.3 Fair (regular 
(moderate use of non-
restrictions) narcotic 
ana lgesics) 
Poor 7 9.3 Poor 
(severe ( occasio nal 
restrictions) or regular 
use of 
narcotic 
analgesics) 
10 13.3 Fair 28 37.3 
II 9.7 Poor 26 34 .7 
+'" 
O'I 
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relief subscale , 62. 7% felt they had good relief of presurgical pain levels following 
surgery (76-100% improvement), 20% felt they had fair pain relief (26-75% 
improvement) , and 17.3% felt they had poor pain relief (0-25% improvement) as a result 
of the carpal tunnel surgery. In terms of postsurgical employment status, 65.3% were able 
to return to their previous work status (good outcome), 18. 7% were able to return to 
lighter work (fair outcome), and 16% were unable to return to work (poor outcome). 
Regarding physical limitations , 57.3% felt they had minimal or no restrictions of physical 
activities following the surgery (good outcome), 33.3% felt they had moderate 
restrictions of physical activities (fair), and 9.3% felt they had severe restrictions of 
physical activities (poor outcome). Finally, with regard to pain medication usage at 
follow-up, 72% of patients did not use or occasionally used mild analgesics such as 
ibuprofen or Tylenol (good outcome) , 13.3% used these types of analgesics on a regular 
basis such as every day (fair outcome), and 9.7% occasionally or regularly used narcotic 
analgesics. 
The level of postsurgical symptom severity and functional status of patients was 
found by caiculating descriptive statistics for the SSS and FSS. Table 10 presents the 
descriptive statistics of these measures . Both the SSS and FSS used 5-point Likert-type 
scales. The over-all symptom severity score was calculated by taking the mean of the 
scores for the 11 individual items . The mean SSS score was 2.02 (SD= .94) with a 
minimum mean score of 1 and a maximum mean score of 4.45. The mean of this sample 
was slightly higher than the mean of postoperative symptom severity of 1.9 found by 
Levine et al. (1993). The overall score for functional status was calculated as the mean 
Table 10 
Descriptive Statistics for SSS and FSS Outcome Measures 
Measure 
Symptom 
Severity Scale 
Functional 
Status Scale 
Follow-up 
mean (SD) 
2.02 (.94) 
1.83 (.87) 
Follow-up n 
75 
75 
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Min. Max 
4.45 
4.25 
of all eight items. The mean FSS score was 1.83 (SD = .87) with a minimum mean score 
of 1 and maximum mean score of 4.25. The mean of this sample was slightly less than the 
mean of postoperative functional status of. 2.0found by Levine et al. 
An individual item analysis was conducted for each item of the SSS and FSS. 
Tables 11 and 12 present frequencies of each item recorded from the participants. As can 
be seen in Table 11, approximately 54% (a ranking of3-5) of participants reported 
moderate to seve re weaknes s in their hand at present. Furthermore , approximately 40% of 
participants indicated moderate to severe difficulty with grasping objects. As can also be 
seen in Table 11, approximately 20% (ranking of 5) of participants indicated constant 
pain in their hand currently. As can be seen in Table 12, approximately 45% of 
participants indicated moderate difficulty or more in such tasks as opening jars. A little 
over 9% indicated not being able to open jars at all because of their wrist symptoms. 
The mean values for the overall health indices (i.e. , physical functioning , role 
limitations due to physical health , role limitations due to emotional health, vitality , 
mental health , social functioning, bodily pain, and general health) and their consistencies 
with existing nonpatient norms are presented in Table 13. Table 13 also contains the 
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Table 11 
Frequencies of SSS Items 
Percentage ranking" 
Item 2 3 4 5 
Severity of pain at night 49.3 20.0 17.3 13.3 0.0 
How often has pain awakened you 65.3 10.7 18.7 4.0 1.3 
at night 
Pain during day 42.7 20 .0 29.3 4.0 4.0 
How often during day 38.7 24.0 9.3 8.0 20.0 
How long does episode last 36.0 22.7 13.3 6.7 21.3 
Do you have numbness 62.7 17.3 10.7 6.7 2.7 
Do you have weakness 22.7 24.0 38.7 12.0 2.7 
Do you have tingling 49.3 28.0 12.0 6.7 4.0 
How severe is numbness 58.7 17.3 14.7 4.0 5.3 
How often did numbne ss or 69.3 8.0 17.3 4.0 1.3 
tingling wake you up 
Difficulty grasQing objects 45.3 14.7 24.0 9.3 6.7 
"Each item is based on a Likert scale from 1-5. Items# 1,3,6,7,8,9, 11 assess sever ity where I = none and 5 = very severe. Items #2 , 10 
assess how ofte n sympt om happ ens where I = never and 5 = more than five tim es . Items #4,5 assess how ofte n sympt om happen 
where I = never and 5 = constant. 
standardization sample means and standard deviations for the eight SF-36 subscales. 
Furthermore, norms for musculoskeletal complaints with hypertension were reported to 
compare with the sample used in the study . As may be seen in Table 13, in general the 
follow-up means are lower than the normative means, with the exception of mental health 
and social functioning. However, the follow-up means for mental health and social 
functioning were lower than the normative sample of musculoskeletal complaints 
comorbid with hypertension. In order to further characterize these differences between 
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Table 12 
Frequencies of FSS items 
Cannot do at 
all due to 
No difficulty Mild Moderate Severe hand or wrist Follow-
Activi!}'. % difficul!}'. % difficul!}'. % difficul!}'. % s~m2toms % U[J n 
Writing 54.7 20.0 13.3 12.0 0.0 75 
Buttoning of 68.0 18.7 8.0 4.0 1.3 75 
clothes 
Holding a 51.4 25 .7 10.8 8.1 4 . 1 75 
book while 
reading 
Gripping of 54.7 18.7 17.3 9.3 0.0 75 
telephone 
handle 
Opening of 36.0 18.7 17.3 18.7 9.3 75 
jars 
Household 52.0 18.7 18.7 10.7 0 75 
chores 
Carrying of 54.7 17.3 18.7 6.7 2 .7 75 
grocery bags 
Bathing and 74.7 13.3 8.0 4.0 0.0 75 
dress in 
the follow-up sample and the normative sample, an effect size was calculated for each 
subscale. As may be seen in Table 13, effect sizes ranged from -.47 to .15. These effect 
sizes would be categorized as small to medium . An effect size was also calculated to 
characterize the differences between the follow-up sample and the sample of patients 
with musculoskeletal complaints and hypertension. As may also be seen in Table 13, 
effect sizes ranged from -.06 to .52. These effect sizes would be categorized as small to 
medium as well. In summary, the present sample demonstrated lower perceived health 
Table 13 
Descriptive Statistics for Short Form 36 (SF-36) Subscales 
Normative 
Follow-up Nonnative mean mean (SD) 
SF-36 subscale" mean (SD) Follow-up n (SD/ Normative N Effect size muse . and hyp. Effect size 
Physical functioning 81.0 (20.8) 75 84.15(23 .28) 2,474 -. 14 67 .5 8(25 .66) .52 
(JO-items) 
Role limitations due 65.0 (38.7) 75 80.96(34.00) 2,474 -.47 56.15(41.09) .22 
to physical health 
(4-items) 
Role limitations due 75.9 (36.5) 75 8 1.26(33 .04) 2,474 -.16 73.14(37 .95) .07 
to emotional health 
(3 - items) 
Vitality 60.3(23. 1) 75 60 .86(20.96) 2,474 -.03 56.82(21.55) .05 
(4-items) 
Mental health 77.5 (21.8) 75 74.74( 18.05) 2,474 . 15 78.13(17.67) -.04 
(5 - items) 
Social functioning 86.0 (19.8) 75 83 .28(22 .69) 2,474 .05 87 .17(20.25) -.06 
(2 - items) 
Bodil y pain 68.4 (27.4) 75 75.15(23.69) 2,474 -.28 66 .57(24.39) .08 
(2 - items) 
General health 67.8(18.2) 75 7 1.95(20.34) 2,474 -.20 59.85(20.55) .06 
(5 - items) 
"Observed range of all scores was 0-100 . A high score indicates better health except for pain, where a high score indicates more pain . 
°Normative sample consists of patient s presenting to physicians, psychologists , and other mental health provid ers within HMOs, multispecialty groups , 
and solo fee for service groups. 
V1 
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status as compared to the normative sample . However, these did not appear to be 
significant. The SF-36 subscales are broken down into a Physical Composite Scale (PCS) 
and a Mental Composite Scale (MCS). The studies sample reported a mean PCS of 45.9 
(SD = 9.37) and a mean MCS of 51.69 (SD = 11.06). The norms for the PCS and MCS 
for individuals in the US with a limitation in the use of an arm or leg are 37.74 (SD= 
12.99) and 45.89 (SD = 11.57), respectively. The current sample reported higher scores 
on the PCS and MCS indicating higher perceived health among the follow-up sample. 
Intercorrelations Among Presurgical Patient Variables 
A correlation matrix of the four presurgical variables was generated. Table 14 
contains the results of this analysis. As can be seen in Table 14, the intercorrelations 
among the presurgical variables range from -.32 to .18. There was only one statistically 
significant correlation among the eight possible combinations . Lawyer involvement was 
negatively related to gender , -.32, p < .05, N = 113. Therefore , these results indicated that 
males were more likely to use the services of a lawyer in their compensation case than 
females . 
Intercorrelations Among Patient Outcomes 
A correlation matrix was constructed for the 13 patient outcome variables 
including: SSS and FSS total scores , the eight dimension subscales for the SF-36, two 
composite scales (i.e. , PCS and MCS) of the SF-36, and disability status of the follow-up 
sample. Table 15 presents the intercorrelations among the 13 patient outcome variables. 
Intercorrelations ranged from -.86 to .91 and most intercorrelations were statistically 
53 
Table 14 
Pearson Intercorrelations Among Presurgical Variables 
Measure 
Measure 
2 3 4 
1. Gender 
2. Age at time of surgery .005 
3. Lawyer involvement -.318** .067 
4. History of depression -.179 .102 .137 
**p ~ .01 (two-tailed) , N = 113 
significant at the .05 level. Intercorrelations within various categories of outcome 
measures (e.g. , patient satisfaction, SF-36 subscales) ranged from moderate to large. For 
example: absolute intercorrelations among the symptom specific scales (i.e. , SSS and 
FSS) was .86 (p < .05, n = 75), and absolute intercorrelations among the SF-36 subscales 
ranged from .33 (p < .05, n = 75) to .66 (p < .05, n = 75) . Most intercorrelations between 
outcome constructs were also statistically significant. These significant intercorrelations 
among outcome measures were expected and overall suggest a strong degree of 
conceptual overlap among outcome measures . 
Correlations Between Presurgical Variables 
and Postoperative Outcome Measures 
A correlation matrix among the four presurgical variables and 13 patient outcome 
variab les was constructed. Table 16 presents the correlations between the four presurgical 
and 13 patient outcome variab les. Correlations ranged from -.25 (p < .05, n = 75) to .30 
Table 15 
Pearson Intercorrelations Among Patient Outcome Variables 
Measure I 2 3 4 
SSS total score 
FSS tota l score -.86* 
Physical functi oning (SF-36) -.39* -.41 * 
Role limitations due to physical health (SF-36) -.45* -.37* .53* 
Role limit ations due to emotional health (SF-36) -.19 -.21 .49* .55* 
Energy/fa tigue (SF-36) -.28* -.26* .59* .42* 
Emotional we ll bein g (SF-36) -.28* -.29* .41 * .43* 
Social functioning (SF-36) -.14 -.18 .53* .so• 
Pain (SF-36 -.46* -.41 .55* .49* 
General health (SF-36) -.IS -.13 59* .46* 
PCS (SF-36) .46* -.41 .79* .71 * 
MCS (SF-36) -.15 -. 18 .37• .40* 
Disability Status .22 .33* -.30* -.37* 
*p .'.:: .OS(tw o-tailed ), N = 75 
Measure 
5 6 7 
.50* 
.62* .66* 
.55* .51 * .52* 
.33. 
.46* .25* 
.46* .54* .54* 
.28* .48* .18 
.81 * .70* .9 1 * 
-.26* -.03 -.17 
8 9 
.55* 
.57* .43• 
.52* .80* 
.64* .23* 
-.35* -.30 
10 11 
.6 1 * 
.52* . II 
-.25* -.35* 
12 
-.15 
13 
V'I 
_j::. 
Table 16 
Correlations Between Presurgical Variables and Patient Outcome Variables 
Outcome measures 
Role Role 
limitations limitations 
due to due to Mental 
Physical physical emotional Vitality health 
Presurgical functioning health (SF- health (SF- (SF-36) (SF-36) 
variables SSS FSS (SF-36) 36) 36) 
Gender -.03 .05 -.13 - .03 -.03 .0 1 .10 
Age .07 .17 -.25* -.07 -.16 -.04 .00 
Lawyer .29* .25* -.15 -.16 -.2 1 * -.03 -.21 * 
involvement 
History of -.17 -.07 -.15 .05 -.14 -.11 -.14 
deeression 
*p::: .05 (one tail) , N= 75. 
Bodily 
Social pain General 
functioning (SF- health 
(SF-36) 36) (SF-36) 
-.04 .00 .08 
-.06 -.03 -.08 
-.09 -.08 -.00 
-.24* -.05 -.20* 
PCS MCS 
(SF- (SF-
36) 36) 
-.07 .06 
-.13 -.04 
-.06 -.16 
-.05 .16 
Disability 
status 
.04 
.12 
.30* 
.03 
VI 
VI 
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(p < .05, n = 75). There were eight statistically significant correlations between the four 
presurgical variables and the 13 outcome variables among 52 possible combinations. 
Lawyer involvement was positively related to SSS and FSS total score (.29 and .25, 
respectively , p < .05, n = 75) and disability (.30, p < .05, n = 75), and negatively related 
to two of the SF-36 subscales (role limitations due to emotional health and mental health, 
-.21 and -.21, p < .05, n = 75) . Thus, patients who used the services of a lawyer in their 
compensation cases tended to have higher scores on the symptom severity and functional 
status outcome measures and were more likely to be disabled as a result of their 
hand/wrist problems. Furthermore, patients who used the services of a lawyer in their 
compensation cases tended to have lower scores on two the SF-36 subscales concerning 
mental health . Age was negatively correlated with the physical functioning subscale of 
the SF-36 (- .25,p < .05, n = 75), indicating that older individuals scored higher on the 
physical functioning scale of the SF-36, which represented more physical limitations. The 
final two statistically signific ant correlations were found between the history of 
depression presurgical variable and the social functioning scale and general health scale 
of the SF-36. There was a negative relationship between a history of depression and these 
two subscales (-.24 for social functioning and -.20 for general health ,p < .05, n = 75), 
indicating that patients who had a history of depression were more likely to score lower 
on the social functioning measure and general health measure of the SF-36. 
Predicting Patient Outcomes Using 
Presurgical Patient Variables 
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Research question 3 was posed as follows : What are the presurgical predictors of 
outcome for these patients? This question was answered via 12 separate regression 
analyses, each of which will now be presented. The total n for all regression analyses was 
75 as complete presurgical and outcome information was required for each case. 
The first regression analyses involved using the four-variable presurgical patient 
model to predict postsurgical disability status. Because postsurgical disability status is a 
dichotomous or a binomial dependent measure , logistic regression was used for 
predicting postsurgical disability status. The results of the logistic regression predicting 
postsurgical disability status from the four-variable presurgical model are presented in 
Table 17. In the present logistic regression analysis, the absence of postsurgical disability 
was coded as "I" (n = 69) and postsurgical work disability was coded as "2" (n = 6). 
The overall fit of the multiple regression line to the data was examined by using 
the chi-square "goo dness of fit" statistic provided by SPSS/PC that compares observed 
probabilities for a "no variable" model versus a "complete " model with a constant and the 
four-predictor parameters. In the present analysis, the chi-square was not statistically 
significant (7 .236, p = .124, df = 4 ), indicating that the logistic model does not result in 
an improvement in classification beyond that afforded by no predictors at all. In terms of 
interpreting the present multiple logistic regression , one presurgical variable had a Wald 
value large enough to achieve statistical significance. This variable is having a lawyer 
involved in the compensation case at the time of surgery. This variable was statistically 
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Table 17 
Logistic Regression Equation Predicting Disability Status with Four Presurgicaf 
Variables as Predictors 
Variable p SE Wald df Sig. Exp (B) 
Gender 1.311 1.211 1.172 1 .279 3.709 
Male 
Female 
Age .039 .047 .682 .409 1.040 
Lawyer 2.756 1.235 4.980 1 .026 15.734 
No 
Yes 
History of -.636 1.247 .260 1 .610 .529 
depression 
Yes 
No 
Constant -8.536 4.036 4.473 1 .034 .000 
significantly predictive of postsurgical work disability status. Examination of the Exp (P) 
values for this variable reveals that having a lawyer involved in the compensation case 
increased the odds of postsurgical disability almost 1,600. Variables that did not add 
substantive predictive power included age, gender, and a history of depression . Table 18 
presents the classification summary table for disability status based upon using the 
overall logistic model to assign group membership using a cut rate of .50 or 50%. As may 
be seen in Table 18, the present logistic model correctly predicted 100% of nondisabled 
patients and 16.7% of disabled patients for an overall hit rate of93.3%. 
The second regression analysis consisted of a simultaneous-entry multiple 
regression with the physical composite score of the SF-36 serving as the dependent 
measure and the four-variable presurgical model serving as predictors. Results of 
Table 18 
Logistic Regression : Disability Classification Matrix (Cut-Off 50%) 
Expected 
Observed Not disabled Disabled 
Not Disabled 69 0 
Disabled 5 
Overall percentage correctly predicted 
% correct 
100.0 
16.7 
93.3 
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this analysis are presented in Table 19. As indicated in Table 19, the four-variable model 
did not predict statistically significant amounts of variance in the physical composite 
score , and thus , the beta weights for the equation were not interpreted . Table 20 contains 
the results of a simultaneous-entry multiple regression equation with the four-variable 
presurgical model to predict the mental composite score of the SF-36. As may be seen in 
Table 20, the four-variable model did not predict a statistically significant amount of 
variance in the mental composite score and , therefore, the beta weights were not 
interpreted. 
The results of a simultaneous-entry multiple regression predicting the Symptom 
Severity Scale total score (SSSTOT) from the four-variable presurgical model is 
presented in Table 21. As may be seen in Table 21, the four-variable model did not 
predict statistically significant amounts of variance in the SSS TOT. However, the beta 
weights are interpreted because of the small distance between statistical significance 
(p < .05) and this regression analysis (p = .07) . Examination of the individual regression 
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Table 19 
Simultaneous Entry Multiple Regression : Predicting SF-36 Physical Composite Score 
with Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R square R-square Model squares df square F Sig. 
.167 .028 -.028 Regression 181.124 4 45.281 .502 .734 
Residual 6315 .154 70 90.216 
Total 6496.278 74 
Table 20 
Simultaneous Entry Multiple Regression : Predicting SF-36 Mental Composite Score with 
Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of df Mean 
R square R-square Model squares square F Sig. 
.237 .056 .002 Regression 510.109 4 127.527 1.045 .391 
Residual 8546.431 70 122.092 
Total 9056.539 74 
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coefficients and corresponding !-values revealed that one variable was statistically 
significant. This variable was lawyer involvement. Examination of the individual beta 
weight revealed that lawyer involvement was important in terms of predictive importance 
(.30) and thus higher SSSTOT scores may be predicted by having a lawyer involved in 
the compensation case. 
Another simultaneous-entry multiple regression equation with the four-variable 
presurgical model was used to predict the Functional Status Scale total score (FSSTOT). 
As may be seen in Table 22, the four-variable model did not predict statistically 
Table 21 
Simultaneous Entry Multiple Regression: Predicting SSSTOT Score with Presurgical 
Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares dl sguare F Sig. 
.339 .115 .065 Regression 928 .842 4 232.210 2.276 .070 
Residual 7141.825 70 102.026 
Total 8070 .667 74 
Coefficients 
Unstandardized Standardized 
coefficients coefficients 
Variable ~ SE ~ Sig. 
Gender 1.595 2.476 .076 .644 .522 
Age .004 .111 .048 .427 .671 
Lawyer 8.828 3.461 .301 2.551 .013 
Depression 4.872 3.459 .160 1.408 .163 
( constant) -1.300 10.142 -.128 .898 
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Table 22 
Simultaneous Entry Multiple Regression: Predicting FSSTOT Score with Presurgical 
Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares di_ sguare F Sig. 
.325 .106 .055 Regression 381.609 4 95.402 2.071 .094 
Residual 3224.391 70 46 .063 
Total 3606.000 74 
significant amounts of variance in the FSSTOT and the beta weights were not interpreted. 
The final eight simultaneous-entry multiple regression equations with the four-
variable presurgical model were used to predict scores on the eight subscales of the SF-
36. As may be seen in Tables 23 to 30, the four-variable model only predicted a 
statistically significant amount of variance in one of the eight subscale scores (physical 
functioning) and the beta weights were only interpreted for that subscale. As can be seen 
in Table 23, the model predicted a statistically significant amount of variance in the SF-
36 physical functioning subscale , F= 2.511,p = .049 , df= 74, resulting in an R-square 
value of .125. Thus, the four-variable presurgical model accounted for roughly 13% of 
the variance in SF-36 physical functioning subscale. Examination of the I-values revealed 
one statistically significant predictor ( age at time of injury, beta= -.231 ). Thus, greater 
age was a marker of poor postsurgical scores on the physical functioning subscale of the 
SF-36. 
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Table 23 
Simultaneous Entry Multiple Regression : Predicting the Physical Functioning Subscale 
Score with Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares df sguare F Sig. 
.354 .125 .076 Regression 4047.773 4 1011.943 2.511 .049 
Residual 28211.214 70 403.017 
Total 32258 .987 74 
Coefficients 
Unstandardized Standardized 
coefficients coefficients 
Variable p SE p Sig. 
Gender -6.537 4.921 -.156 -1.328 .188 
Age -.453 .220 -.23 J -2.058 .043 
Lawyer -10.664 6.879 -.] 82 -1.550 .126 
Depression 8.471 6.876 .139 1.232 .222 
(constant) I 06 .511 20.158 5.284 .000 
Table 24 
Simultaneous Entry Multiple Regression: Predicting the Role Limitations Due to Physical 
Health Subscale Score with Presurgical Variables as Predictors 
Model Summary 
ANOVA 
R- Adjusted Mean 
R sguare R-sguare Model Sum of sguares di_ sguare F Sig. 
.197 .039 -.016 Regression 4306.J 10 4 1076.528 .705 .591 
Residual I 06943.900 70 1527.770 
Total 111250.000 74 
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Table 25 
Simultaneous Entry Multiple Regression : Predicting the Role Limitations Due to 
Emotional Problems Subscale Score with Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares df sguare F Sig. 
.304 .092 .040 Regression 9134.852 4 2283.713 1.778 .143 
Residual 89900.350 70 1284.291 
Total 99035.203 74 
Table 26 
Simultaneous Entry Multiple Regression: Predicting the Vitality Subscale Score 
with Presurgical Variables as Predictors 
Model summary 
ANOVA 
--------
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares d[ sguare F Sig. 
.118 .014 -.042 Regression 554.491 4 138.623 .248 .910 
Residual 39080.176 70 558.288 
Total 39634.667 74 
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Table 27 
Simultaneous Entry Multiple Regression: Predicting the Mental Health Subscale Score 
with Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares di_ sguare F Sig. 
.263 .069 .016 Regression 2424.087 4 606.022 1.296 .280 
Residual 32736.660 70 467 .667 
Total 35160.747 74 
Table 28 
Simultaneous Entry Multiple Regression: Predicting the Social Functioning Subscale 
Score with Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares d[ sguare F Sig. 
.270 .073 .020 Regression 2120.283 4 530.071 1.378 .250 
Residual 26929.717 70 384.710 
Total 29050.000 74 
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Table 29 
Simultaneous Entry Multiple Regression: Predicting the Bodily Pain Subscale Score with 
Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares d[_ sguare F Sig. 
.102 .010 -.046 Regression 575.700 4 143.925 .184 .946 
Residual 54796.246 70 787.804 
Total 55371.947 74 
Table 30 
Simultaneous Entry Multiple Regression : Predicting the General Health Subscale Score 
with Presurgical Variables as Predictors 
Model summary 
ANOVA 
R- Adjusted Sum of Mean 
R sguare R-sguare Model sguares d[ sguare F Sig. 
.246 .060 .007 Regression 1493.941 4 373.485 1.123 .353 
Residual 23286.952 70 332.671 
Total 24780.893 74 
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Summary of Predictor Analyses 
The presurgical model predicted statistically significant amounts of variance in 2 
of the 13 outcome measures. The model predicted statistically significant amounts of 
variance in only the physical functioning subscale of the SF-36. The model did not 
predict a statistically significant amount of variance in the physical and mental composite 
scores of the SF-36, the total scores of the SSS and FSS, and the seven remaining 
subscales of the SF-36. Importantly, though age and lawyer involvement were shown to 
be predictors with some of the outcome measures, gender, age, lawyer involvement , and 
a history of depression did not consistently predict surgical outcome of patients with 
CTS. 
CHAPTER V 
DISCUSSION 
Summary 
68 
The three research objectives of this study were to: (1) characterize a population 
of Utah workers who received surgery for CTS in terms of presurgical demographic , 
physical, work, compensation, work disability, health, surgical, and psychological 
variables; (1) characterize multiple outcomes associated with carpal tunnel surgery 
patients in terms of patient satisfaction, disability, symptoms severity , functional status, 
and overall health status; and (3) determine the predictive efficacy of four presurgical 
patient variables in regard to CTS surgical outcomes. These three research objectives 
were completed through a medical chart review and follow-up telephone survey. In-depth 
results for each objective were presented in the previous chapters. A summary of the 
major results for each research objective is presented here. 
Objective 1: Description of the Patient Sample 
Patients included 113 CTS patients who underwent surgery between March 21, 
2000 and December 20, 2002. Fifty-seven percent of the sample were men; the mean age 
at time of surgery was 41 years; 15% of patients employed the services of a lawyer to 
help with their compensation claim at the time of their surgeries. Nineteen percent of 
patients reported a history of depression. Intercorrelations among presurgical variables 
were in expected directions and were small in magnitude , and problems related to 
multicollinearity were judged to be minimal. 
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Objective 2: Patient Outcomes 
Telephone surveys were completed with 66% of patients and minimal response 
bias was detected. Analysis of patient satisfaction items revealed that 35% of patients felt 
their hand or wrist pain was worse than what they had expected it to be after the surgery; 
20% felt their overall quality of life had not improved or worsened as a result of surgery; 
35% were dissatisfied with the condition of their hand or wrist at the time of follow-up; 
and 81 % felt they would have carpal tunnel surgery again. Eight percent of patients were 
still disabled at follow-up due to their hand/wrist problems. Aggregate scores on the 
modified Stauffer-Coventry Index revealed 28% of the sample had good outcomes, 
37.3% had fair outcomes, and 34.7% had poor outcomes. Analysis of the SSS and FSS 
revealed that 54% of patients had weakness in their hands following surgery, 40% 
continued having difficulty grasping objects, and 20% have constant pain in their hands 
following surgery. Analysis of the SF-36 multidimensional health subscales revealed that 
surgery patients' perceived health status was worse than comparable nonpatient and 
medical patient norms. 
Objective 3: Predicting Patient Outcomes 
from Presurgical Variables 
Bivariate predictors. Bivariate correlations between presurgical patient variable 
and outcomes were analyzed. Outcome measures predicted from presurgical information 
included postsurgical disability, SSS, and the physical functioning subscale of the SF-36. 
Lawyer involvement was a consistent predictor of higher symptom severity and more 
debilitating functional status. Lawyer involvement was also a consistent predictor of 
continued disability following surgery. Patients with lawyer involvement also tended to 
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have worse scores on mental health measures at follow-up. Age was also a consistent 
predictor for physical functioning suggesting that older patients were more likely to have 
physical limitations at follow up. Finally , a history of depression was related to lower 
social functioning and general health. 
Multivariate predictors . A four-variable presurgical model was not consistently 
predictive of carpal tunnel surgery outcomes. Of the four variables assessed in various 
regression models, only two variables emerged as predictors of outcomes, but not in a 
consistent way. These variables included age and lawyer involvement. Importantly, 
gender and history of depression did not predict carpal tunnel surgery outcomes. 
Conclusions. Overall , outcomes for these CTS patients were quite similar to other 
studies. Use of a variety of outcome dimensions did demonstrate quite a bit of variability 
in pain and function following surgery. An 8% disability rate was surprisingly high. 
When analyzing the bivariate predictors, age and lawyer involvement were significant 
predictors of outcomes for certain subscales of the outcome measures. However , when 
investigating the predictors using multivariate analyses no significant results were found, 
which suggests that some of the presurgery variables may lose predictive power when 
considered simultaneously. Furthermore , age and lawyer involvement were the only 
variables that showed statistically significant relationships with patient outcomes. Such 
predictors as gender and history of depression did not seem to be predictors associated 
with poor outcome of surgery. 
Discussion 
The present study showed that an average of 70% of compensated CTS patients 
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from Utah were satisfied with their outcomes following surgery. Overall, these results 
suggest that while most patients perceived some substantative benefit from carpal tunnel 
surgery, approximately 20 - 30% did not perceive such a benefit. Given that many 
patients do benefit from this surgery, it is important that surgeons and other medical 
practitioners help to narrow the possibility of poor outcomes by trying to identify those 
patients who are at risk for poor outcomes and possibly identify alternate treatments for 
them. 
Some of the outcome measures assessed in the present study can be directly 
compared to identical measures used in Katz, Keller et al. (1998) Maine carpal tunnel 
study of compensated and noncompensated recipients. Katz et al. used the SSS and FSS 
at 6, 18, and 30 months follow-up. A comparison of scores on these measures with the 
participants from Utah showed that the Utah sample experienced slightly fewer 
symptoms than the Maine sample (mean of 2.02 to 2.3, respectively) . Furthermore, the 
Utah sample used in this study showed better functional status as compared to the Maine 
sample (mean of 1.83 to 2.2, respectively). Katz et al. also produced results showing that 
approximately 26% had great improvement of quality of life at 18 months after surgery. 
The Utah sample in this study showed that 45% had great improvement following 
surgery. Eight percent of the Utah sample were not working as a result of their CTS, 
compared to 5% at 6 months follow-up and 2% at 18 and 30 months follow-up for the 
Maine sample . 
Given the higher percentage of patients with improvement in the Utah sample, 
one would expect a lower percentage of disability patients in the Utah sample when 
compared to the Maine sample . However , this was not the case. These differences .in 
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patient disability may be partly due to the difference in terms of presurgical 
characteristics of the two samples. The Utah sample was slightly older than the Maine 
sample (mean of 41 years compared to 37 years) and had a smaller female representation 
(43% in the Utah sample and 49% in the Maine sample). It is well known that disability 
is correlated with male gender and older age, and this may account for these state-to-state 
differences. Also , only one follow-up telephone survey was taken for the entire Utah 
sample, which included anywhere from 6 months to 24 months follow-up , which may 
have provided disability rates with some significant error. Furthermore, the variations in 
the disability percentages between the Utah and Maine sample may also have been a 
result of varying degrees or thresholds used for determining disability status across states . 
Some states base disability status solely on patient functioning, whereas others base it on 
more idiosyncratic state disability guidelines . In sum, it appears that carpal tunnel surgery 
outcomes in terms of symptom severity and functional status were better in Utah as 
compared to a similar compensation sample in Maine. However , there was a higher 
percentage of the Utah sample that were not working as a result of the CTS compared to 
the Maine sample . The more favorable outcomes appear partially due to different sample 
characteristics , different methods of collecting data for disability status , and possibly 
different guidelines for disability status across states. 
It is also helpful to compare surgery outcomes of the present study with outcomes 
from comparable noncompensation studies, or studies with a small percentage of 
compensation patients. Levine et al. (1993) used 38 patients and reported SSS and FSS 
mean scores of 1.9 and 2.0 points, respectively. The Utah sample showed higher SSS 
means scores and lower FSS scores (2.02 and 1.83) as compared to the sample used by 
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Levine et al. Katz et al. (1994) showed postoperative mean scores of the SSS and FSS of 
2.02 and 1.67, respectively. These scores were comparable to the Utah sample mean 
scores of 2.02 and 1.83. Seradge et al. (2002) used both the SSS and FSS on patients who 
had conservative, nonoperative treatment for CTS. They found means posttreatment 
scores of 1.49 for the SSS and 1.46 for the FSS, which were both substantially lower than 
the Utah sample of surgery patients. The sample used in Seradge et al. were moderate 
cases and were not subject to surgical treatment, which helps to explain the discrepancy 
between the mean scores for both samples. 
In general, the CTS literature reflects that outcomes are slightly worse in 
compensated CTS surgery patients as compared to noncompensated patients. However, 
outcomes of Utah compensated CTS surgery patients compared quite favorably to typical 
noncompensated CTS patient outcomes. It may be that improvements in surgical 
treatment may be making the procedure fairly benign in terms of recovery . Therefore, 
CTS-related pain and dysfunction may resolve quickly, and the opportunity for poor 
outcome exacerbation via prolonged illness and contentious compensation claims is 
minimized. 
Presurgical Predictors 
The present study showed that a few compensated CTS surgery patients' 
outcomes could be predicted based upon presurgical factors. No predictors in this study 
consistently predicted CTS surgical outcomes. However, older age at time of the surgery 
and lawyer involvement at time of surgery did display correlations with disability status 
and the physical functioning subscale of the SF-36 General Health Survey. Gender and 
history of depression were less consistent in prediction analyses. 
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Lawyer involvement. There were significant correlations between the lawyer 
involvement predictor variable and the scores on the SSS and FSS and two subscales of 
the SF-36 (role limitations due to emotional health and mental health). These were both 
positive and negative correlations expressing a relationship between lawyer involvement 
and higher scores on symptom severity and functional status outcome measures and 
lower scores on mental and emotional health subscales. This finding is important because 
the symptom specific measures deal exclusively with CTS symptoms and show a positive 
relationship with that of lawyer's involvement in a claim. Furthermore, a lawyer's 
involvement also shows a negative relationship with various areas of mental and 
emotional health. There tends to be a higher likelihood of issues with mental health when 
a lawyer is used, as represented by lower scores on mental health measures. The presence 
of a lawyer also increases the likelihood of being disabled after the surgery. Katz, Lew et 
al. (1998) found similar findings with disability and presence of a lawyer. The 
involvement of an attorney was a predictor of work absence at 18 and 30 months. Higgs 
et al. (1995) also found patients who used an attorney were twice as likely to have poor 
outcomes following surgery. Furthermore, Katz et al. (2001) found that the involvement 
of an attorney was one of the strongest predictors of less favorable outcomes . The reasons 
why attorney representation is related to poor CTS surgical outcomes are unclear. It may 
be as one uses the services of a lawyer, an individual may feel the need to prove his/her 
disability in order to receive compensation and disability benefits. 
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Age. Another significant correlation was found between age and the physical 
functioning subscale of the SF-36. This correlation expressed a negative relationship 
between age and the SF-36. That is, as age increases the score on the physical functioning 
subscale tends to decrease, suggesting less physical functioning as an individual ages. 
This finding appears important due to the nature of CTS and the impact that age factors in 
at onset. Older age is a known risk factor for CTS (Giannini et al., 2002; Weiss et al., 
1994). Furthermore, as one ages, the body's reaction to injury and healing is much 
slower , thereby producing a higher likelihood of having poorer outcomes following 
surgery. 
History of depression. History of depression was negatively correlated with the 
social functioning and general health subscales of the SF-36. This finding appears to be 
consistent with the common symptomatology found in individuals with depression. That 
is, individuals who indicated a history of depression scored lower on the social 
functioning and general health subscales than those who did not indicate having a history 
of depression. This finding suggests more difficulties with general health and social 
interaction by individuals who have had a history of depression. This finding also appears 
important due to the impact that depression and other mental health problems play in 
physical health and wellness. 
Gender. Female gender did not appear to predict poorer outcome of surgery, 
despite gender being a very strong risk factor for CTS. The reason for this is unclear , but 
it may be due to the advances in surgical treatment of CTS. Surgical treatment may be 
equally beneficial for males and females. Furthermore, the occupations of the majority of 
males and females in this study and the type of occupations engaged in after the surgery 
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may have had an impact on surgical outcome. The occupations of the participants in this 
study ranged from general typing positions (e.g., secretary) to physically demanding 
mechanic jobs , where the use of the hand in different positions is constant. As has been 
shown in the literature, occupations involving repetitive, physically demanding, and 
constant vibratory conditions appear to have worse CTS symptoms than jobs requiring 
just one of the three fore-mentioned conditions ( e.g., typing involves just repetitive hand 
use). It seems reasonable to assert that worse presurgical symptoms would be related to 
worse outcomes. 
In general, women in this sample were involved in jobs with less physical demand 
and more repetitive hand use (e.g., typing) than men , so one might see a difference 
between surgical outcomes between men and women, with men reporting worse 
symptoms following surgery. However , there did not appear to be a huge difference in 
the types of occupations for males or females in this sample. The occupations appeared to 
be equally distributed between the two genders, and therefore, gender was less of a 
predictor than perhaps the type of occupation of the individual. 
Summary 
It was surprising to find gender unrelated to outcomes, and age and depression 
each only related to one outcome. As discussed earlier the equality of the occupations for 
males and females may have been one reason why gender was not associated with the 
outcome measures . However , the age variable was truly surprising, in that it did not 
correlate with more outcome measures , specifically the symptom specific measures. The 
use of other variables such as occupation type and obesity or history of alcoholism may 
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have been better correlates in this study. The literature on these variables shows them as 
significant correlates for CTS ( e.g., Bongers, 1993; Karpitskaya et al., 2002; Nathan et 
al., 1996; Rossignol et al., 1997). These other variables may have shown more 
correlations with the outcome measure and possibly accounted for better prediction of 
outcomes. 
Implications 
One implication of this study is that outcomes following surgery for CTS show a 
great deal of variability and focusing on a single outcome does not allow one to 
accurately capture postsurgery status. Thus , this study demonstrates the need for 
assessing CTS surgery outcome patients across a wide variety of domains. The inclusion 
of patient satisfaction, functional status , symptom severity, and general health allowed a 
broader picture of each patient to be seen. However , some patient-oriented outcome 
measures may have showed some problematic bias. The modified Stauffer-Coventry 
index used an aggregate score that may have underestimated the percentage of patients 
with good outcomes following surgery. This index requires patients to be assigned a 
single outcome category (good, fair, poor) based upon the lowest single rating among 
four individual items . Therefore, while many patients had good outcomes in terms of 
pain, medication usage , and return to work status, many of these patients reported some 
type of physical limitation following the surgery, which placed them in the fair to poor 
outcome categories. It may be more accurate and beneficial to consider each of the four 
items individually instead of using an aggregate format. 
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Another implication of the present study is that age , gender, history of depression, 
and lawyer involvement do not appear to be consistent predictors of surgical outcome for 
CTS. There were, however, two variables (lawyer involvement and age) that did have a 
relationship with outcomes. Approximately 20% of compensated CTS patients in the 
state of Utah continue to have pain following their surgeries. The literature has suggested 
anywhere from 10 - 20% of patients have poor outcomes following surgery. In the case of 
workers compensation patients, 20% continuing to have difficulty after surgery leads to 
more time off work , less production, and more money spent each year compensating 
workers who are not working or not working at an adequate level. This reason alone is a 
huge concern and trying to find a way to pinpoint individuals who are likely to have poor 
surgical outcome will be helpful both to employers and to Workers' Compensation . 
There were significant correlations between outcome measures and presurgical 
characteristics. One important finding was the correlation between lawyer involvement 
and disability status. The use of an attorney may influence outcomes as much as the 
objective physical outcome of the surgery. Compensation systems might make more 
effort to provide alternative and rehabilitative treatments to individuals who employ the 
services of an attorney . It is important to understand reasons why the services of the 
lawyer are related to poorer surgical outcomes, and this is an important topic for future 
studies. 
The presurgical characteristics selected for this study were not consistently related 
to patient outcomes . However, both age and lawyer involvement were predictive of lower 
scores on certain outcome measures, as well as predicting disability status among the 
patients. Therefore, these presurgical risk factors could be integrated into a patient 
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selection program . However , although the study did not allow for identification of 
consistent risk factors, it was able to rule out some presurgical characteristics that were 
not predictive of surgical outcome and may not be important factors in selecting patients 
for carpal tunnel surgery. 
Another implication of the present study is that the use of a traditional medical 
model of treating CTS may not be sufficient. The impact that factors and correlates such 
as age, gender , lawyer involvement, and history of depression have on surgical outcome 
may also shed light on the severity and possible benefit that surgery will provide. It 
seems critical that surgeons and providers be aware of the many other nonwork- or 
nonn1edical-related variables and begin to embrace a more biopsychosocial model of 
CTS . Variables such as history of alcoholism , other mental health problems , interpersonal 
relationships , obesity are just a few that may be important factors when predicting a 
patient ' s likelihood of good or poor surgical outcome. Unfortunately , the author was not 
able to assess such variables in the present study. 
A final implication of the present study is that patients may generate umealistic 
expectations for outcom e following carpal tunnel surgery. Most patients do experience 
some functional limitation following surgery . For example, in this particular study, 
opening of jars was a task that was not possible for a majority of surgery patients. 
Furthermore , many pati ents interviewed initially believed that all pain and weakness 
would disappear as a result of surgery. This umealistic expectation may be due to the 
commonality of carpal tunnel surgery in the workplace and the relatively simple nature of 
the surgery. Patients might also form unrealistic expectations based on overly optimistic 
information from surgeons. Most patients may experiment with wrist splints or injections 
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prior to surgery, but usually opt for the surgical procedure because it is a relatively simple 
and quick procedure. As a result, the idea that the surgical procedure will completely 
"take away" the pain and weakness are assumed. For the majority of patients, pain and 
functional limitations are improved following surgery, although not to premorbid levels. 
Having surgeons explain to patients realistic outcomes based on outcome studies such as 
this, may lead to greater patient satisfaction and better outcomes overall. 
Limitations 
The major limitation of the present study was the relatively small sample size 
used for the data analyses. Seventy-five patients were interviewed in order to satisfy the 
conditions needed for appropriate statistical analyses of the four predictor variables in 
regression equations. Another major limitation in the present study was the lack of a 
matched control group whose outcomes could be compared to the carpal tunnel surgery 
group. There are some threatening implications for both internal and external validity 
because of the nature of this study' s "pre-experimental design." 
A potential threat to internal validity of the present study is mortality ( e.g., loss of 
patients across treatment conditions that might impact dependent variable; Campbell & 
Stanley, 1963). It was believed that mortality was fairly well controlled due to the high 
follow-up rate and response bias analysis; however , many of the patients were not 
contacted because of changed addresses and telephone numbers , which may have 
dramatically changed the results of the present study. Potential threats of external validity 
(generalizability of the findings) may include experimenter effect (i.e., characteristics or 
experimenter might bias outcomes) . The use of a carefully worded telephone survey 
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script followed by all the interviewers likely minimized the experimenter effect. 
Furthermore, this study only included CTS patients from Utah, and this potentially limits 
the generalizability of results to other state compensation settings as well as 
noncompensation settings. 
Recommendations 
Randomized placebo-controlled prospective studies need to be conducted and 
appear to be critical in order to establish the efficacy of carpal tunnel surgery. This 
appears to be the only way that the actual treatment effects of this procedure can be 
extracted from other extraneous factors (e.g., placebo effects, natural history). 
Furthermore, it is critical that independent replications of this study be conducted within 
Utah and across compensation settings in other states. Also, using the same research 
paradigm in noncompensation cases will determine if correlates and possible predictors 
differ across states and populations. The importance of taking data from a 
biopsychosocial standpoint should be emphasized. Presurgical and outcome variables 
shouid always represent the biological, social, and psychological domains , in order to 
receive the most comprehensive portrayal of each patient prior to and after surgery. 
Further studies should also explore additional presurgical variables that enhance our 
ability to predict outcomes of surgery for CTS. 
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Appendix A: 
Medical Chart Coding Instrument 
The following document is a medical chart review coding instrument, for use at 
the Workers Compensation Fund of Utah, in order to collect data to be use in this study. 
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Medical Chart Review 
Demographic/Compensation Variabies 
1. Patient Name: 2. Address: 3. Phone Number (home): 
4. Claim Number: 5. Gender 6. Social Security Number: 
O=not reported 
]=Male 
2=Female 
7. Study Number: 8. Date of Birth: 9. Date of Injury: 
10. Hire Date: 
11. Date RTW: 
12. Months worked for 
employer prior to injury: 
13. Marital Status At Time of 14. Date of Surgery for Carpal 15. Time interval between 
Injury: Tunnel Syndrome diagnosis and surgery for 
O=Not reported CTS: 
!=Married 
2= Divorced 
3=Separated 
4=Jn a significant relationship 
(i.e. , boyfriend or girlfriend) 
5=Single 
16. Occupation At Time of 17. Average Weekly Wage: 18. Hourly Wage at Time 
Injury: O=Not reported of Injury: 
O=Not Reported 
19. Date WCFU File Created: 20. Child Care Responsibility: 21. Lawyer involvement 
O=Not reported in compensation case? 
l=No O=not reported 
2=Yes I=No 
2=Yes 
Total # of Dependents ___ 
-
22. Red Flags 23. Description of 
A AGE (AG) - Claim ant age ove r 50 ... .. l=yes 2=no Accident 
B. ALCHOH (AL) ·- History of Alcoho lism. ........ . !=yes 2=no a. Accident Code c. CREDIB (CR) - Questionable Validit y .. .. l=yes 2=no 
D. CUMTRA (CT) - Cumul ative Trauma .. . . .. !=yes 2=no 
E. DIS VAL (DI) - Disputed Validity Sett lement .. !=yes 2=no b. ICD-9 
F. DRUG (DR) - History of Drug Abuse .. ... l=yes 2=no Code 
G. EDUCAT (ED) - Educati on Leve l 
·············· 
.. !=yes 2=no 
c. Narrative: H. EMPLOY (EF) - Employment Factors 
····- · ·· 
.... l=yes 2=no 
I. FNCO VER (FO) - Functional Over lay . . . . . . . . . . . .. l=yes 2=no 
J. FRAUD (FR) - Fraud ... . ... l=yes 2=no 
K. LEGAL (LG) - Claim Invo lves Litigation ....... !=yes 2=no 
L. LIEN (LI) - C laim Involves Lienholder .. .. . .. l=yes 2=no -
M . 
N. 
0 . 
p 
NESPE K (NE) - Language Barriers.. . ... !=yes 2=no 
OBESE (08) - Obesity. . . I =yes 2=no 
OFFCR (OF) - Claimant Office r/Partner. ........ I =yes 2=no 
OTHER (OT) - Other Factors ........ !=yes 2=no 
Q. 
R. 
S. 
T. 
U. 
v. 
w 
X. 
y 
OVRPAY (OP) - Co mpensat ion Overpayment s .... !=yes 2=no 
PIREF (PR) - Private Investigato r Referred ..... I =yes 2=no 
PREEX I (PC) - Pre-Exi sting Conditi on.. . ... . !=yes 2=no 
PR IORS (PS) - Claimant has prior clai ms ........ !=yes 2=no 
PSYCH (PF) - Psycholo gical Factor s.... . .. !=yes 2=no 
PTSD (PT) - Post-Trauma tic Stress Dis ......... !=yes 2=no 
SOC IAL (SF) - Soc ial Factors .. . ... !=yes 2=no 
SUBSY M (SS) - Claimant has subje ctive sympt.. . !=yes 2= no 
SYSDIS (SD) - Sys temic Diseases .. . .... . I =yes 2=no 
Work/Compensation Variables 
25. Date Last Worked: 31. Total Paid Comp.: 
26. History of prior industrial 32. Total Paid Temporary 
claim? (Generic) Comp: 
O=not reported 
]=no 
2=yes 
33. Total Paid Permanent 
Total Number Comp : 
Specific Code # 's 
Type of Inj ury 
27. Histor y of prior industrial 34. Total Paid Medical 
claim? (Carpal Tunnel 
Syndrome) 
O=not reported 
!=no 
2=yes 
Total Number 
Specific Code 
28. Vocational Reh abi litation 35. Total Paid Rehab 
followin g surger y? 
O=not reported 
36. Total ALAE: l=no 
2=yes 
29. Moderate Duty Available? 37. Total MEDICAL: 
O=not reporte d 
!=no 38. Total REHAB: 
2=yes 
30. Case Manager Assigned 39. Grand Total Paid Out: 
O=not reported 
!=no 40. Percent Physical 
2=yes Impairment Paid Out 
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24. First Treatment Date 
41. Total Paid to Date: 
42. Expected Duration: 
43. RTW Date: 
44. WCFU Adju stor Name: 
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Physical/Health/Surgical Variables 
45. Physical Exam Data 46. Diagnostic Studies Prior to 51. Amount of Pain Before 
a. Height Surgery? Surgery? 
b. Weight ___ O=none reported · O=No pain or minimal pain 
c. Phalen's Test 1 =Electromyography (pos/neg) l=Mild 
O=not reported 2=nerve conduction velocity ( +/-) 2=Moderate 
!=positive 3=Electrodiagnostic (pos/neg) 3=Severe 
2=negative 4=MRJ (nerve swelling/no nerve 
d. Tinel's test swelling 
O=not reported 5=other 
!=positive 
2=negative 
e. Semmes-Weinstein 
monofilament test 47. Diagnostic information 52. Use of Pain medication 
O=not reported Prior to surgery : prior to Surgery 
!=positive O=not reported O=not reported 
2=negative I =hand numbness (yes/no) l=no 
f. Vibration test 2=pain (yes/no) 2=yes 
O=not reported 3=noctumal pain (yes/no) 
!=positive 4=other 
2=negative 
g. Median Nerve 48. Type of Carpal Tunnel 
Compression Test Surgery: 
O=not reported O=not reported 
!=positive l=OCTR 
2=negative 2=ECTR (single portal) 
h. Hypesthesia Test 3=ECTR (two portal) 
O=not reported 4=0ther 
I =positive 
2=negative 49. Number of Prior 53. Smoking at time of 
i. Abductor Pollic Brevis hand/wrist operations: Surgery? 
(APB) Weakness O=None O=Not reported 
O=not reported !=one l=no 
]=positive 2=two 2=yes 
2:cnegativc 3=three or more 
If info available calculate : 
50. Hand Diagnosed with CTS Cig ./Day X Years of Smoking --
O=not reported 
I =Right hand CTS 
2=Left hand CTS 
3=bilateral CTS 
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54. General Health Problems: 55. Types of Presurgical 58. Alcohol Use at time of 
(List up to 5 conditions) treatment: Surgery? 
O=none reported O=not reported O=not reported 
]=diabetes !=none ]=no 
2=Heart Disease 2=splinting 2=yes 
3=Stroke 2a=yes , 2b=no 
4=Arthritis 3=steroid injections If available : amount and duration 
5=asthma 3a=yes, 3b=no of drinking . and/or length of 
6=Depression 4=physical therapy abstinence 
?=Hypertension 4a=yes , 4b=no 
&=Colitis 5=other 
9=Psoriasis 
I O=Thyroid disease 
11 =Trauma history 
l 2=Cancer history 
I 3= lnfectious history 
l 4=Auto-immune history 
l 5=Steroid usage 
16=0ther : 56. Surgical Complications: 59. Ethnicity 
O=not reported O=not reported 
]=none I =Caucasian 
2=Nerve injury to ulnar nerve 2=African American 
3=Nerve injury to median nerve 3=Hispanic 
4=Disabling scar sensitivity 4=Latino(a) 
5=Reflex sympathetic dystrophy 5=Asian or Pacific Islander 
6= "Pillar Pain" 6=Native American Indian 
?=Other (Specify ) 
57. Postoperative Treatment? 60. Education Level 
O=not reported O=not reported 
!=none I= less than 12 years 
2=physical therapy 2= 12 years (HS degree) 
3=splinting 3=Some college 
4=other 4=Trade School/AA 
5=College Degree 
6=Advanced Degree 
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Appendix B: 
Telephone Scripts and Outcome Measures 
The following appendix contains the telephone script used during the telephone 
survey with workers compensation recipients, following their surgery for CTS. Also 
included in this appendix are the outcome measures used during the telephone interview. 
UTAH CARPAL TUNNEL SURGERY OUTCOME STUDY 
TELEPHONE INTERVIEW SCRIPT 
Hello. Is this the ____ ___ _ residence (If wrong number, then terminate). 
This is calling from Utah State University. We are conducting a 
study to learn more about people who have had surgery for Carpal Tunnel Syndrome . 
Earlier this month a letter describing the study was sent to you? Did you receive it? 
If yes: Proceed with the rest of the introduction 
If no: "I am sorry it did not reach you. The letter was to inform you of this call and the 
nature of the study." 
PROCEED TO INTRODUCTION: 
INTRODUCTION 
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As the letter (or The letter) indicated you were chosen for this study because you had 
surgery for carpal tunnel syndrome. Your opinion of how you have progressed since the 
surgery is critical to this study and results of the survey will be used to help others who 
are considering having Carpal Tunnel surgery . Your participation is voluntary and your 
treatment or compensations status will in now way be affected by your participation . All 
of your answers will be kept confidential as provided by law and you may skip any 
questions you prefer not to answer. All questions will be asked for the hand that received 
surgery for Carpal Tunnel Syndrome . If you had bilateral surgery , then the questions will 
be referring to your dominant hand. Okay? 
Please feel free to ask questions at any time during the survey. The survey will take 
about 20 minutes to complete. Is this a good time? 
Yes: Proceed with Survey 
No: When would be a time to call you back? 
Date: 
--------- - -
Day : 
------------
Time: 
-----------
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Let's begin with a few questions about how you feel your claim was handled by the 
Workers Compensation Fund and your employer. Okay? 
WORKERS COMPENSATION QUESTIONS 
1. Overall, were you satisfied with how the Workers Compensation Fund of Utah 
handled your carpal tunnel surgery claim? 
l =Yes 
2=No 
3=Undecided 
4=0 ther 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
2. Overall, did you feel that the Workers Compensation Fund of Utah responded 
fairly to your health concerns? 
l =Yes 
2=No 
3= Undecided 
4=0ther 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
3. Overall, did you feel that your employer responded fairly to your health 
concerns? 
l=Yes 
2=No 
3=Undecided 
4=0ther 
~~~~~~~~~~ 
Utah Carpal Tunnel Surgery Outcome Study - General Questions 
The next part of the survey will involve some general questions about how you have 
done since your surgery (Index Surgery Type __ ; Surgery Date __ . Please 
respond to each question according to how you feel today. Okay? 
I. Since your surgery, how much pain 
relief have you experienced in your 
wrist and hand? Please provide a 
percent rating from Oto 100 ___ • 
Category Rating: 
!=Goo d (76-100% improvement) 
2=Fair (26-75% improvement ) 
]=Poor (0-25% improvem entO 
4. With regard to your use of analgesic 
medications after Carpal Tunnel 
surgery, which of the following best 
describes your usage: 
I =Occas ional mild ana lges ics or no 
analgesics 
2=regular use of non-narcotic ana lgesics 
] =occas ional or regular narcotic 
analgesics 
7. Given what you know: If you could 
go back in time, would you choose to 
have the Carpal Tunnel sur gery 
again? 
O=Undecidcd 
!=No 
2=Yes 
10. If not working, which of the 
following best describe s why you are 
not employed?: 
I =I am still disabled 
2= 1 am not disabled and I want to work 
but cannot find a j ob 
3=1 was laid off 
4=1 am a student 
5=1 am a homemak er 
6=1 am retired 
7=0ther 
- - ---
&=No answer 
2. With regard to your employment 
after Carpal tunnel surgery, which of 
the following best describes your 
status after surgery? 
I =Return to previous work status 
following surgery 
2=Return to lighter work following 
surgery 
3=No return to work following surgery 
5. With regard to your hand /wrist pain 
following surgery, which of the 
following is true : 
I =Han d or wrist pain is worse than 
expected 
2=Hand or wrist pain is no worse or 
better than expec ted 
] =Hand or wrist pain is better than 
expected 
8. What was your principal 
occupation/job title at the time of your 
injury?: 
11. llow many days have you worked 
in the past 4 weeks'! 
13. Did you change job s because of 
your hand /w rist problem? 
!=no 
2= Yes 
3=Not Applicable 
4=No answer 
15. Do you smoke now? 
l=No 
2= Yes 
O=No answer 
15a. Have you ever smoked? 
l=No 
2=Yes 
Last Time Smoked ____ _ 
#Cigarettes: day years 
3. With regard to your physical 
activities after Carpal tunnel surgery, 
which of the following best describes 
your status after surgery? 
I =Minimal or no restriction s of physical 
activities 
2=Moderate restriction s of physical 
activities 
]=Severe restriction s of physica l 
activities 
6. Is the quality of life better or worse 
as a result of Carpal Tunnel surgery? 
That is, is it: 
I =A great improvement 
2=A moderate improvement 
3=A little improvement 
4=No change 
5=A little worse 
6=Moderately worse 
7=Much worse 
9. Are you currently working? 
!=No 
2=Yes, Full Time 
3=Yes, Part Time 
4=No Answer 
12. How many hours a week do you 
usually work at your job? 
14. Do you currently retain an attorney 
because of your hand /wrist problems? 
!=No 
2=Yes 
O=No Answer 
16. Have you had any hand/wrist 
operations since you Carpal tunnel 
surgery? 
l=No 
2=No , but I'm scheduled to 
3=Yes 
Operation Types: 
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17. Overall, is your hand or wrist pain 18. What is the highest year in school 19. If you had to spend the rest of your 
problem better than or worse than you you completed? life with your hand/wrist condition as 
expected it to be at this point? That is, it is right now, how would you feel 
is it: I =Less than high school about it? 
2=Some high school 
I =M uch Better 3=High School Graduate/GED I =Ex tremely dissa tisfied 
2=So mewhat Better 4=Attended or graduati on from techni ca l 2=Very dissatisfied 
3=W hat I expected school }=Somew hat dissatisfied 
4=Somewhat worse S=Attended college but did not graduate 4=Neutral 
S=Much Worse 6=Co llege graduate S=Somewhat satisfied 
6=No expectation s ?=Graduate Studies 6=Very satisfied 
?=Ex tremely satisfied 
Symptom Severity Scale 
Now I am going to ask you more specific quest ions about your hand s and wrists .. 
'The following questions refer to your symp toms for a typical twenty-four-hour period durin g the past two weeks . Please choose 
one answer from the five choices that I read for eac h question. Do you have any questions ?" 
I . How seve re is the hand or wrist pain that you have at night? 
a. I do not have hand or wrist pain at night 
b. Mild pain 
c. Moderate pain 
d. Severe pain 
e. Very severe pain 
2. How often did hand or wrist pain wake you up during a typical night in the past two weeks? 
a. Neve r 
b. Once 
c. Two or three times 
d. Four of five times 
e. More than five times 
3. Do you typi cally have pain in your hand or wrist during the daytime? 
a. I never have pain during the day 
b. I have mild pain during the day 
c. I have moderate pain during the day 
d. I have severe pain during the day 
e. I have very sever pain during the day 
4 . How often do you have hand or wrist pain during the daytime ? 
a. Never 
b. Once or twice a day 
c. Three o five times a day 
d. More than five times a day 
e. The pain is constant 
5. How long , on average , does an episode of pain last during the daytime ? 
a. I never get pain during the day 
b. Less than IO minutes 
c. IO to 60 minut es 
d. Greater than 60 minute s 
e. The pain is constant throughout the day 
6. Do you have numbness (loss of sensation) in your hand ? 
a. No 
b. I have mild numbn ess 
c. I have moderate numbn ess 
d. I have severe numbn ess 
e. I have very severe numbness 
7. Do you have a weakness in your hand or wrist? 
a. No weakness 
b. Mild weakness 
c. Moderate weakness 
d. Severe weakness 
e. Very severe weakness 
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8. Do you have tingling sensations in your hand? 
a. No tingling 
b. Mild tingling 
c. Moderate tingling 
d. Severe tingling 
e. Very severe tingling 
9 . How severe is numbness (loss of sensation) or tingling at night ? 
a. I have no numbness or tingling at night 
b. Mild 
c . Moderate 
d. Severe 
e. Very severe 
I 0. How often did hand numbness or tingling wake you up during a typica l night during the past two weeks ? 
a. Never 
b. Once 
c. Two or three times 
d. Four or five times 
e. More than five times 
11. Do you have difficulty with the grasping and use of small objects such as keys or pens? 
a. No difficulty 
b. Mild difficulty 
c. Moderate diffi culty 
d. Severe difficulty 
e. Very severe difficulty 
Levine et al, 1993 
Functional Status Scale 
Now I am going to ask you som e question about how your hands or wrists may effect how you do some 
different act ivities during the day .. . .... . .. . . 
"On a typical day during the past two weeks have hand and wrist symptoms caused you to have any 
difficulty doing the activities I am about to list. Please choose one of the five responses I give you . Do 
you have any questions? " 
Activity No Difficulty Mild Moderate Severe Cannot Do 
Difficulty Difficulty Difficulty at All Due 
to Hand or 
Wrist 
Symptoms 
Writing I 2 3 4 5 
Buttoning of 1 2 3 4 5 
clothes 
Holding a book I 2 3 4 5 
while reading 
Gripping of a 1 2 3 4 5 
telephone 
handle 
Opening ofjars 1 2 3 4 5 
Household I 2 3 4 5 
chores 
Carrying of I 2 3 4 5 
grocery bags 
Bathing and I 2 3 4 5 
dressing 
Levine et al., 1993 
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Short Form -36 (SF-36) 
Instructions: Okay. We're just about finished. To complete the survey, I would like to ask you some 
question s about your overall hea lth in general. This survey asks for your views about your health . This 
information will help keep track of how you feel and how well you are able to do you usual activities. 
Answer every question by selecting the answer as indicated. IF you are unsure about how to answer a 
question , please g ive the best answer you can. 
1. In 2:eneral, would you say your health is: 
Excellent Very Good Fair Poor 
Good 
I 2 3 4 5 
2. Com12ared to one year ago, how would you rate your health in general now? 
Much better Some- About the Some- Much worse 
now than what same as what now than me 
one year ago better now one year worse year ago 
than one ago not than 
year ago one year 
ago 
I 2 3 4 5 
3. The following questions are about activities you might do during a typical day. Does your 
health now limit you in these activ ities? If so, how much? 
Yes, Yes, No , not limited 
limited a limited at all 
lot a little 
a.) Vigorous activities, such as running, lifting heavy objects, I 2 3 
participating in stre nuou s sports 
b.) Moderate activities, such as moving a table , pushing a I 2 3 
vacuum cleaner , bowling , or playing go lf 
c.) Lifting or carrying groceries I 2 3 
d.) Climbin g several flights of stairs I 2 3 
e.) Climbing one flight of stairs I 2 3 
f.) Bending, kneeling , or stooping I 2 3 
g.) Walking more than a mile I 2 .., .) 
h.) Walking several block s I 2 3 
i.) Walking one block I 2 3 
j .) Bathing or dre ss ing yourse lf I 2 3 
4. During the 12ast 4 weeks, have you had any of the following problems with your work or other 
regular daily activities as a result of your physical health? 
Yes No 
a.) Cut down on the amount of time you spent on work or other activities I 2 
b.) Accomplished less than yo u would like I 2 
c.) Were limited in the kind of work or other activities I 2 
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d.) Had difficulty perfonning the work or other activities (for example, it I 
I 
2 
took extra effort) 
5. During the past 4 weeks, have you had any of tlie following problems with your work or other 
regular daily activities as a result of any emotional problems (such as feeling depressed or 
anxious)? 
Yes No 
a.) Cut down on the amount of time you spent on work or other activities I 2 
b.) Accomplished less than you would like I 2 
c.) Didn 't do work or other activities as carefully as usual 1 2 
6. During the past 4 weeks, to what extent has your physical health or emotional problems 
interfered with your normal social activities with family, friends, neighbors, or groups? 
Not at Slightly Moderately Quite a bit extremely 
all 
1 2 3 4 5 
7. How much bodily pain have you had during the past 4 weeks? 
None Very Mild Moderate Severe Very 
mild severe 
I 2 3 4 5 6 
8. During the past 4 weeks, how much did pain interfere with your normal work (including both 
work outside the home and housework)? 
Not at all A little Moderately Quite a bit Extremely bit 
1 2 3 4 5 
9. These questions are about how you feel and how things have been with you during the past 4 
weeks. For each question , please give the one answer that comes closest to the way you have been 
feeling. How much of the time during the oast 4 weeks ...... 
All of Most of A Good Some None bitofth e of the of the 
the time the time 
time time time 
a.) did you feel full of pep? I 2 3 4 5 
b.) have you been a very nervou s person? I 2 3 4 5 
c .) have you felt so down in the dumps that I 2 3 4 5 
nothing could cheer you up ? 
d.) have you felt calm and peaceful ? I 2 3 4 5 
e.) did you have a lot of energy? I 2 3 4 5 
f.) have you felt downhearted and blue ? I 2 3 4 5 
g.) did you feel worn out? 1 2 3 4 5 
h.) have you been a happy person ? I 2 3 4 5 
i.) did you feel tired I 2 3 4 5 
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10. During the past 4 weeks, how much of the time has your physical health or emotional 
problems interfered with your social activities (like visiting friends, relatives, etc.)? 
Allofthe Most of Some of A little None of 
time the time the time of the the time 
time 
l 2 3 4 5 
11. How TRUE or FALSE is each of the following statements for you? 
Definitely Mostly Don't Mostly Definitely 
true true know false false 
a.) I seem to get sick a little easier than I 2 3 4 5 
other people 
b.) I am as healthy as anybody I know I 2 3 4 5 
c.) l expect my health to get worse I 2 3 4 5 
d.) My health is excellent I 2 3 4 5 
